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PeRora feryor 


Quaterer thyrto, 
Greca, Lating 
Carmina fudit : 
Numeros diQis 
Addidit aptos E&re minutum 
Gurture leyi, Sternit Olympum, 
Bene pereuflas Seflil;s heret 
Blandus 1n'auras Lamina polti, 
Liquida vates Nec tamen axes: 
Ora relolvir, Rigor obſedit , 
Veluroccake- _* Operola quies 
Creyerat/zyo Viee ſolari 
Regia ar nt | Peragit curſus, 
Templa fubirer-: / Alios caelbs 
Decim#(fanFumt) Hora ſubinde 
Sorte yocatus,/ + Proximamonrat. 
| Creda.» Bornſſwe 
Sanxerat augur 
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. Kra moveri. 
Mens anificis 
Metata viam 
Proparat Horas: 


ymenes natus 
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Auriga Poli 
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Ipſe probatur 
Sale creatus, 
Palmare tener 
Machina ca&tluta : 
Lapfibus umbtz 
Scribitur annus. 
N M tale gone, | 
Barbara Memphs * 
Babylon cedat , 
Stupeantque Mag} 
Nihil immenſum - 
Continer zther 
Norus & ipſe, 
Hic ſimul ultta 
Nititur audax 
Nil naturz 
Clauftra motatus 
Vacuum fizo 
Pede metitur, 
Et Inane caparx.. ' 
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- Rude donandus 
Tenet arma ſenex, Sequax errores } 
Stylus emeritus, Aquoris undas- 
Piduſque Canon ; Secert immanese 
Er venic una Aquorisundis 
Circinus aptus- Comes llabar, 
Variis orbem Sive profundo 
Cingere pyris, Nitidoscanos 
Vid, vid1 Condat Olympo: 
Tradare manu Comes immenhs , 
Tela fenili _ Joferar aftris, 

: Chordas, Archusz Art ſccurum 
Axque fagitras; Pars bona mini 
Stupui iſ  Peragumt zyum.. 
Tremulam dextram-' - Prandent, coznant, 
Tantum mentis © Quzrere mittunt 
Robore fultam”” © © : 
Nunc ſublimes- 


lunz; | 
horrent- 
Tenerosartus 


Veſperti 
Ladere Cure 


Arque Pruinas- | 
Tncer acutas, 
Speculo longo, 
Sub Jove fixi 


Forte (upinas 


| Frigore duro 


Stringere nares.. 


Opifer terris- 
Et fibi fzlix 
Oria curis - 
Deſtinat altis 
Pius #ghrredie 
Gregis humani 

das aures 

Alit zternz 
De dente lupy 
Sibi commiſſos 
Eripit agnos, 


TRIANGU LORU M . 
 eMENSURATIONE. 


C AP. I. 
Prenoſcenda quedam pro calculo T riangu- 
lorum utrinſque gener. 


I ZI Riangulum planum intelligitur contineri ſub | 

| | ns reQis lineis: Er Triangulum Sphez- 
| ſub rribus arcubus five periferiis 
S& maximorum circuloram. Nam ficut in 
RS plano breviſſimum ſpacium inter duo pun» 
Qa,elt line rea. Sic in Sphzra breviſſimum inter duo punda ' 
ſpacium, cf arcus Circuli maximi. 
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oh Pilangaom reftangulum Sbeneat liceris- ABC, ur 
ſcmperfir Angulus Reus; B A'Bafis, C A Catherut, 
B wk pos B angulus ad Baſcm, C angulus ad Ca- 
therum. ' Triangulum verd ' Obliquangulum 'noterur literis 
B C D, ut Catheroex Cdada, in bind Triangula , commu- 
nem Cacherui C A habentia ;diſpeſcatur: Er tum latus B D 


crit vera Baſis, Cvjus duo cafus funt BA & D A baſes particu- 


lares: &lareraBC&DC erunt Hypotenuſz, 

I II. In omni Triangulo, majus latus ſubrendic majorem 
angulum, Er contra,” Et quo angulus quiſque major cſt, co 
minoribus cruribus includityr, 

I V. In omni Triangulo plano, datis duobus angulis, datur 
rertius: Er dato unoangulo , -datur ſumma reliquorum: Nam 
omnes tres anguli fimul, zquantur duabusreRis z ſcil. gr.180, 


'_ -Ar in Triangulo Sphzrico, tres anguli interiores fimul cx- 


cedunt duos reaos : quod ſuo loco demonſtrabitur. 

V. In Triangulo plano retangulo, acutorum alter, eſt alce- 
rivs.complementurn | z at in triangulo reangulo Sphzrico acu- 
rorum alter , major eſt complements alterws. Sequitur'enim 


ex precedent. 
Complementum quidem arcus dicitur de arcu minore - gra- 


| dibus go z nempe go — arc, eſtqueidcirco adfirmativus, Ex- 


cefſus yero arcus dicitur dearcumajore gradibns, 9D; quare i 
collatur ex go, differentia five exceffus ggit negativus , cum fig- 
no — prefixo: Urarcus 52, complementum eſt 38; at arcus 


- 228. exceſſus eſt — 3$ negativus. Complementum aurem 


arcus ad Semicirculum dicitur conjunQus & fignificatur nora * 
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ho fepns lake, & SubdaRioper Additionem; Us 
45 & — 38, ſumma eſt 7: & 45 & — 38, differenciaclt 83. 

V 1. Idem Sinus Recus, arque cadem Tangens, & Secans, 
convenit rum arcuitum.conjunRo: ncmpe arcul 52 & 128. 

VII. Sinus Verſus arcus Quadrante minoris eſt minor 
Radio: at majoris major : utrobiqueautem diffcrencia 4 Radio, 
eſt Sinus complementi ipſius arcus. Ur Sinus Yerſusarcus 5 2, 
eſt Radius — $*co 52. ErSinus Yerſys arcus 128, ct Radius 
+ $ co52, Sinus verſusarcus AED,cſt GA=CAEP. DR, 
Er ſinus verſus arcus conjunRi ae et C + D & 
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VIII. Ut Tangens arcus, eſt ad Radium, Sic Radius, eſt - 
ad tangentem complementi. 
t arc . Rad. :: Rad. , t co atc. 


Nam, 
: AH.CA ** CB. BL. 


I X. Ur finus arcus, ct ad Radium ; fic Radius, eſt ad 


Secantem complementi, 
B 2 | S arc 


"0, Es 


14] 
$ arc . 'Rad :: Rad', $e co arc; 
L2,54d, 3s .. Nam; nz 
Arque hc eſt ratio inveniendi Secantem arcus ; fi Loga- 


richmus ſinus complementi ipfins arcus tollatur ex 20,0000000 ( 
 N. Ur finuscomplementi arcus, eſt ad finumipſius ; fic Ra- 
dius, cſt ad tangenrem cjuſdem arcus. 


$ CO arca SArc :: Rad.. t arc. 

+ CM.EM:: CA. HA, 
X 1. Tangentesatcuum tangentibus complementorum:-, & 
finus arcuum ſecantibus complementorum, reciproce ſunt pro= 


pottionales. | 


DEMONSTRATIO: 
Nam fiduoucusfint A&BZtA.R::R:; to A 


- 


Ecir per $ 8, quoadrangentes>t B . R ::R-.t co B. | 
Quare, rA.tB:: tcoB.toA 


Ee, 
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XII, Ur Radius, eft ad finum dimidit arcus ;: fic finus 
dimidiiarcus duplicatus eft ad finum verſum arcustorius, 


x 
R. SIALIC :;: 2SzArc ,s Le _— Ro z arc. 


Nam, 
CA, AF:: AD. AG. 
XI IT. UrRadius, eft ad ſinumarcus,' ſic tangens dimidii” 
arcus , eſt ad finum verfum arcus totius, 


R.$arc:: t; arc . $ ac = ud EL 
Nam, | 
CA. AH:: DG. AG. 
Conſe, 2Q$s$5 arc=$arcsR=5 arc ” t Fac: 

X1V, Si Triangulum Sphzricum propoſitum, doo lateras 
Ggillatim quadrante majora habeat : latus minimum , cum aw- 
gulominimo ipſi oppoſito retinebis : pro duobus autem ma- 
joribus rum lateribus, rum angulis, capies complementa ſua ad 
ſemicirculum, five arcus- conjunRos, 

X V. Siopus fir Triangulum Sphzricum propofirum con- 
vertere inaliud-Triangulum Sphzricum ,.cujus latera zquentur 
angulis trianguli propofiti  & anguli lateribus-: pro-maximo- 
angulo erianguli propoſiti, 8& latere maximo ipſe oppoſito, 
capics complementa. ſua- ad Semicirculum, reliqua aurem duo- 


Os duoſque minores angulos ipſis oppolitos , xetinebis, 
Maximus 
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Y F "We POOR" ie 6 ks oa th 
Maxime autem angulys no- 
& -*  ** * * returB, cujus ad Semicirculum 


® complementum, ſit B*, & fic 
B awntDC pro B' ; BD pro C; 
 D & BCproD. 


ys X V. I; In Logarithmis In- 
dex Radii eſt x0, cujus duplum 20, eſt Logarichmus quadrati 
Radii. 

Adjecihic tria Schemara nortata literis AB C; quz brevirer 
continent, rum principiaprojeRionis Spharz in plano: tum 
mulra valde neceffaria ad delineationem, & intelligentiam dia- 
grammatum quzin Demonſtrationibus Sphzricis adhibentur, 

_Sciendum aurem eſt quod Symbolum T fignificat #quivale- 
rein numero graduum : ur fi ſcribatur rea D T arcui E, idem 
eſt acſi dicatur,retam D numero graduum z#quivalere arcui E, 
hoc eſt utrumque rotidem gradus continere. 

Item quod arcum fimilem dico, in minore circulo numera- 
rum. | 

XVII. In Schemate A, | 

1 Circulus HS h eſt Colurus Solſticiorum, arque Meri- 
dianus. Centrum A punQuum eſt Orientis vel Occidentis. 

2 H Ah eſt Horizon, cujus Axis Z A? eftetiam Azimuth 
per Ort. & Occaſ. five go”, A Az et Aquinodialis, 
Ccujus axis P A p eft etiam Horarius VI”. S AV eſt E- 
clipricus, cujus axis y A *® eſt etiam circulus per v &=%, HP 
eſt clevatio Poli , cujus complementum H A, eſt alticudo 
AquinoRialis. 

| 3 Sup- 
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© 3 Supponarut locus Solis iu'& r7;cujus/diſtantis 24'S eff 
gr- 47, vel in © 17, cujus diſtantia 2 v eſt'gr. 47, Quzin 
limbo facile invenicur per punum cardinale y s = vw proxime 

> przcedens, | __ | 


4 Aloco Solis in limbo fic invento, cape diſtantiam proxi- 
mam ab axe Ecliptice V A® : ipfique zqualem in Ecliprica 

. metie AO in ſemidiametro AS, pro eſtate vel in Aw pro 
hycme , & per punRuim © duc lincam Aquino&iali paraliclam 
Dia vel 
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D4vel a ac Erichic paraNlelus ſclispro rotoillo die; —* 

-  -i$- Hinc+patet quod ſolilio die oritur , vel occidir, in puns 
Mvel,, > er culminat meridic in punto D yel A : ct pervenit ad 
horariumV I.inN, etad Azimuth gom.inE. Quare AM 
vel A,,, eſt ſinus amplicud. ontivz. N Oeſtrefta Aſcenſio 
folis fimilis. M D vel, 4 eſtarcus ſemidiurnus fimilis. M N 
vel ,y eſt diffcrentia aſcenfionalis ſimilis , numeranda apunts 
cardinali proximo, ulcra, vel retro. 

6 Alticudo ſolis per quadrantem capta fir H L , ducatur 
L Q A parallela horizonti, quz ſecer parallelum declinatioals 
DNd ins, et axem horizontis inQ: Erit $ locus ſolis in 
Analemmarte ad tempus przſens. 

QuareS N eric {imilis diſtantia ſolis ab horario VI *. ErSQ_ 
etit fimilis diſtantia folis ab azimuth FLES Unde habeatur 
in parallclis, tum hora, tum Azimurhy a meridie. 

9 Arcus incirculis minoribus (quos voco fimiles) transferen- 
diſunt in parallelum ſuum-maximum proportionaliter, hoc mo- 
do. Ut ſemidiamertet paralleli minoris, eſt ad diſtantiam fimi- 
lem fic ſemidiameter citculi 2 HZ h# adſinum diſtan- 
tiz verzx 4 centro. 

Exemplum ſumemus de differentia adſcenf, GmiliN M.(qua 
opcrationis formareliquz fimiles diſtantiz reſpeRive ad veros 
ſinus reducentur.) Ad finem paralleli N Md, ducatur ſemidi- 
amerer A 4, Etintra triangulum AN d ducarur ex M linea 
M o parallela bafi AN Eruque Nd, NM:: Ad.Ag=—AF, 
finus differentize adſcenfionaliss, qua arcus ſemidiurnus major 
eſt yel minor quam hore lex, 

8 Arqz hinc in Analemmate ſatis liquet , tum pattitio ſc- 

. midiametti 


| » Tam deſcipdo Bil expuntio M Gxuato, in dart ths 
tione diametritranſverſz Ah, ad ſecundam AM, fic. ' 
Ah. AM ::Qx.QG tr: qP , qy. Eritque Ellipfis li- 
ncacurys #quibili many pet pun@a'Z y GMduta, | 
X VIII. In Schemate'B. | s 
1 Linea menſurarum fitG Ay, in evjus polo ll cogitatur 


oculus cfle ſitus, 


\ ' DIY 
"Dent dR jp gire B iGewejusi in oo ace al 
&Q EV GA, &AET DA. Quare,.. ; 

\ - 3 Semidiamerer- Rnd oy rangenees femlguduga. Sic 
\, ccamSer Em. 
$98 | Deſcrigdiedaculi;& A: #; lic eſt, 4 polo linez menſurarum. - 
D, far D B= GA =B W, & ducantur binz rea. IRB, 
-AS,W, c.it R poluscirculi3 E D Y,.&5 centrum jus; : Radio 
SE==S$$: namang. SE3—S$E, Quia ang. E=AAE 
” + &AE, hocet ARE+A3S, namarcD W=2G B, 
*.. - $5 Deſcriptio paralleli L xcujus polus eſt ,. Ducarur Radi- 
us AL, ipfiqueperpendicularis L T (quz tangir circulum in L, 
Dico T eſſe cenzrum paralleli L Ox, Radio T O = T L. Nam- 
ang, *TOL =TLO:;, Quiaang, O=ALO + LAO, 
hoc eſt OL A,+ LT. 

6 Siper $ centrum circuli 5 E D Y.ad angulos retosducatur 
þ liacalSV. cruntin ipſa infinite; urrinque prorracta , centra om- 
*  niumcirculorum biſccantium circuluam G Dy'F per puntum E : 
qualiseſt'X EZ, ex centro V cujus punQAa X er ſunt diame-. 
tralicer dppoſica , ſicur in horariorum deſcripttone, 
; "7 Intelligumur GDVEDVADY.S NYT: 90 grad. unde ſe- 

quitur,, quod. 

Quadrans-E D dividitur-in gradus ex poloſuo R per gradus 
quadrantis-G-D-hoe eſt E 5-V-G. 4. 'NamGgy AavVSsY 


i B 7: Quare Gf V Ex 


&, Et converſe, datum puntum 7 in quadramtcE D , tranſ- 
| fererul- 


ar io? 
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X1X. InSchemateC,' E 
criangulum DB Qeſt Sf 


x Triangulum D B C eſt ſphzricum,8& 
.ellipricum z & urrumque idem denoraty- quamvisdiverſi pro- 
jecuri. Suntque angularia ipforum punga C &Q incodem 
Radio A CQM. 


2 DatoCinvenire 
Q. hac ſerie $aC= AE. YEL.Lx. ANSAQ. 


Daro Qinvenire wh 
C hac ſerie $A 2=A A AL. LES. EA=AC, 


| Eſt anem I. > perpendicularis lines Ay. . 
3 FiarLW=DL , &ducatur 3g W; Fiatque ASA ,; 
jterum fiat D Sy dM Tum centro, & ſemidiamerro $ ,,, . + 
deſeribarur cixculus yn 7.4 ſecans AGin n, & Ain, & | 
crus BCinr, &latus D Cin g & V. Eric polus baſis D C; 
& 7poluscruis B Cy, & A poluscrutis D B: ſatis hoc liquer. 


4 Ex pun&o & polo dieul; u n Tducantur bin# ref Co 6 
& G 103 Eeritequep) =r n=ang. C. 

5 Ducaturre&a® 1 q, fiatque q 4=Dq: Tum per, du- 
caturreaa 34 R: eritR centrumarcus D C 5, Similitur duca. 
tur rea & + 0 fiarqueo y ='B 0: tum per, ducatur rea & Z. 
erit Z ceatrumarcus BC £; Et fic deſcriprum eſt triangulum 


DBC. ; 
| 6 Sl 


| NE Sink a OE | | | 
7 Trianguli cojuſvis ſphzti -anguli inreriores fimu), 
excedunt duos reQos, five gradus 1 $0. Nam in 'A 
A=DB, =P 13=B CTByi1=Eg =D Cz 
Ar D B+By+3,= 180+, x. 

8 Unde neceſſatid ſequirur.,, quod in rithgulo STE 

Sphzrico, acutorum alter major eſt complemento alcerius. | | 

9 Scquitur etiam, quod fi ſupponarur y y="7 "grad. 8& fiat 
ANT V «'v 4 & ducarurarcus DEM :egitzti;A'y+ 1ADEFN,. 
Nam utrumque triangulum” concinet ingra fe_ duos angulos 
reQos cum duobus gradibys ; : Eſtque Triang. A DFN 2qua- 
le uni 180 parti ſuperficici bemiſphi hoc cſ uni L360. z pat” 
ri ſuperficie i Spherz rorius, - {///? 

Reducerur. autera ad. gradus (quadratos _ ufo eſt 
nota) fic Dic. '-- 355 + PERE : 360 .\ 114159155 , que rum 
diameter eſt circuli maximi, tum menſura unius 360- partis ſ- 
perfic=ſpherz in grade quadratis. Nani360 * 114159155 = 4. 
circ. max, = ſuperfic. ſpharz quz fi denud dividatur per 
360, redibit 1141597 55 

Er fialius quivis cg propoficus fi, puta 26, 
Dic. I « 114159755 :: 26 . 298817492, ; 


Tok bn ks & primode || 
RA rettangulo plane. 


=FIN rriangulorum planorum reſolutione , ex 

fl -ſolis aogulis-datis, non haberi paſſunr ipfa 
i latera 4, ſed: tantummodo ratio laterum, 
- Quare unum.ex lateribus cognoſci neceſle 


£02 U clt, 

Er ad triangulum reRangulum (preter angulum re&um) duo 
quiliber cermini,, pro tertii inveſtigatione ſufficient z modo u- 
pus faltem exipfis fir latus, Tres igitur-rermini ingrediuntur 
calculum. .  -. 

- II, SiStribus cerminis\i ingredienriys calculars,uous fit hy- 
porenuſa.: ; Erirut:Radiusad finum anguli acuti: Sic bypote- 
nulaad latus reftum eidem angulo oppoſitum z Er fic (ecans al- 
terius anguli acuti, ad Radium, 


Rad, 5B :: BC, CA ;: #C. Rad. 
BC. BA :: 5B, Rad; 


y 8 ; k£ ad . 
oo > v.40 
«8 RT ON 


Rad, 5C :3 


: X Cure > . } 
> "7 way . w_ "4 7 
x OE « "ﬀ".z « 
4 SF 2&5 
. 


: F. 211. $i Erbusterminis he I OR nevter” - | 
2. ficb 2\Erit ur Radius cſtad tangentem anguliacuti :- | 
' Sic larus reum adficens eidem angulo , ad latus reum ipfi- 
oppoſirum, Er fic rangensalterius anguli jeuiad Radiow. 
 244.1B BA. CA: pak 


q 7 Rad, tc: CA. BA :: 1B, Rad; 


: De triangulo- obliquangulo plano: 
, I'V. Adtriangulom obliquangulum; Si trestermini dentur,, 
1 modo unus falrem ex ipfis fir larus;, quarrus quilibet-poterit in-- 
* | veniri. Quatuorigiturtermini ingrediuntur-calculum; 

V.. Si quatuor termini ingredientes calculum,fint fibi muru$: 
oppoſiti, hoc eſt , duoanguli ,.cum lateribus {ubreafis :. Sinus 
angulorum lateribus- oppoſitis ſunt ' dixeQ& 'proportionales.. 


Verim hic etiam'cognicu opuselt ,, utrum angulusquzfitus acu-- 
rus ſic, vel obruſus, 


5B. DC :: s+C. BD :: 5D. BC:. 

Nam Rad. 5B ::BC.. CA. , 
Rad. 5D :: DC: CA 

$:B.s D:: DC, BC. 


b Vl fi dniihe' chad intercepto,/inve.' | 
4 nice reliquoa duos angulos-/ Angulum datum rolls ex.180, & 
* *  habebis ſ\ummam angyulorum reliquorum, Tum dic, ut [cmi- 
# ſumma crurum datorum , -eſt ad ſenijdifferentiam corundem, 
fic rangens ſemiſummz angulorum reliquorum', eſt ad tan- 
. gentem ſcmidifferemiizipſorum; © 

Poſtrem6 ſemiſummez angulorum reliquorum , ſemidiffe- 
rentiam ipſorum adde, & habcbis angulum quzfitum majorcm 
vel rolle, 8 habebis angulum queſicum minorem. 

£L crur - #Xcrut :2t$ ZIG, EXE 

majori, 


| $Z1L + 2X LL. =angulo ; 


. MM wM©ncuc_ ot 


minori. 


LL 
4 
G | 
4 
1 


DEMONSTRATIO. 

Nam in Trian, BC D,crurafint CB,C D, &C G=CB. 
Quare 2 Zcrv. =E G, & 3X cru. =E C. Duc CH bile- 
cantem B G ad angulos reQos, & fiat ang. G C1=D. Erit. 
_— Fas 


ang, G CH=+Z4L DD ae wage HG: dreng 
ICH =+X/1ZB &D, cujusrangens aft HI, 
Eſt auetm EG. EC=HG.HI Hoe et: 

{Zau..{Xm::2 440i, tiX1k, | 

V II. Datis cribus lateribus invenire. angulum queniliber. 


Ur reQangulum ſub cruribus anguli quzfiti, eſt ad 4h, 1190 wa 
{ub ſemiſumma bafis & differentiz crurum,in ſemi differentiam 


baſis & differentiz crurum : Sic quadratum radii ad quadratum 
finus ſemiſſisanguli quzſici. 


[] PR Xen , 2—=Lem :: Rq . Q 5ang, 

Vel alicer fic. Ur FILE: AE ſub cruribus anguliqueſitizeſt 
ad reangulum ſubſemiſumma ſummz crurum & baſis, in ſe- 
midifferentiam ſumma crurum & baſis : Sic quadratum Radii, 
ad quadratum finus complementi ſemiſlis anguli quzfiti, 

| cw. LES . Zcu—B, :Rq.Q: co Lang, 


Horum duorum TOW NR effectio per Logarirchmos 


propter evicatumggultiplicationem & diviſionem facilis eft ; fi- 
” 4 
cutBC. Logyi nn | OEBC, Logs un 
X crurum Z crurum 
Bafis D C Bafis DC \, 
= Zcru+ Bafis. x 
I _ | Ze0—Blis. '@ 
| þ3R mg, I 


D F- 


| tang'Þ. $60, 


04416 er eddie ie... Hy; 
; OE 


© 1 4 DEMONIERUTIOS {11 7,1 
Eſta OA cvjus (trik\latera-dantur, 
hempeB CBD, & D Cbaſis anguli Bquzſiti circumducatur 
triangulo cixculus, cujus Diamerereſt B A Q. Biſtcctur angulus 


B re&4 BE |biſccante ertiam arcum'circuli D C menſurerur, 
QF=DE, protrahancurque bine re&z. ſcil. DH F G 
ſecans BEinH, &BCin G: Ec EQ, guz parallel: eric 
ipf0 DF. _ ; d., F " ey lene 


# 54-0 


[9] 
micttiaipfispardifiapetOCiecays _—_— c 
Ent anguli, T, H, reQtis TY ;&HG=DH. 


Docatur etiam C E , ipſique 8 centro perpendicularis A S. 

Tum biſe&is D C baſe in K , & GC differengia crutumin L, 
producantur ex H punQo H K 7 &H L a. ,*Concurrentes cum 
ipſa C ing & L. Saris liquettriang. DK H, CKZ, HLG, 

a L C eſſe zqualia- & firnilia: ideoque H L 2 baſi D C eſſe 
qualem & parallelam, Deinde'centro K, & diametro H 7 
item centro L, & diametro HA, deſcribantur circuli HQ, 
& H A tranſientes & pers, quia angulus ad 7 rectus eſt 
in ſemicirculo, ſuntqueareus.minoris circuli H P, 7 £ zqualis. 
His expofiris, & liquido conſtantibus. Dico, 


X 
I. Rq . Q53LB :: BD*BC*EtXm, B=Xew. 


AE. ES:: BD. DH 
Nam, = (Cn | 
AE .ES :: BC(C-) DP 


I1* .Rq. Q.sco! LL B::BDx*BC. nem +B, Ten 


j = AS :: BD. Þry © Fe: 
am XK o 
"CAE. AS:: BC. Br T Re 


Eſt enim DM=D K+ GL. EEDN=DK-— 'GL. 
Item, B,=BL+DK. ErBy =BL-DK. 
Quia, GL=HK=KM. EtDK=HL=L,y 

V III. Alicer, Datis tribus1ateribus invenivneur anguli fic 


Ur ſumma caſuum baſis,cſt ad ſummam crurum : fic differen- 


tia.crurum, ad diffctentiatn caſuum baſis, 
D 2 D A 


con -_- 
DA4> A. DC4-0B::DC-CBDASBA: 
'haceſt DB. DG. :: DF.DL 


& 
oE 


F 
M 
Hy 
Of 
- 
. y 


g= wv —_ L 


Nang in tzianguli B C D major baſis BD eſt Z caſuum 
=DA-+B A: Ec miner bafis DL eſt X cafyurm = DA —BA. 
| Icem Zcrur=DG: &Xcrur =D FP; 

'” Eft auremBD, DG:: DF. DL. 
Tur DB — DE=2 BA, ErDB_EBA=DA. 
CB. BA::R 5B 

Er CD: DA::-R 5c. D; 

I X.. Si vero denur duo latera,. cum:angulo uni ipſorum op 
roſiro., ur inveniatur vel latus tertium, velangulus lateritertio 
oppoſicus :. oportet, primo invegire angulum oppoficum alceri 
laterum datorum :. unde conſequenter habcre poxeris ,. tum an- 


gulum tertium., cum /atus ipſum ſub tendens,. 
: | CAP. 


5 _ 47 l ” 
$OWY - by g : Lak 
+ pa «Xx ; 
[ > MP 
21 | 
- 
% 


- —_ 
- 


C AP. IIL. 


T riangulorum ſphericorum calculus, & primo 


de triangnlo ref anguloſpherico. 


Fan hypotenufarum-, finibus cathetorum fung 


_ 190m fon OD) 
ke = 4] 


dixeRe proportionales. 
R.sBC :: 5B, 5s CA. 


fe). 


IL Sinus baſium, tangencibus catherorum fune dircAe pro» 


portionales. 


R. sBA :: 8B. 1C A. 
quare R. taB :;:tCA. 5BA. 


Nam(juxta ca que ad Thema A tra-. 
dia funz ) cogyterur BP E Quadrans: Þ 


minus: und cum-arcuum finibus F G, 
CD= HI, &tangentibus KE, LE. , 


Analemmaris; in quo deſcribunrur tri- 
angula ſpheric, B-F E majus, & BCA þ* 
—O | | 
i 


Primo liquet , 5 hypor. BF.BC :: 
s cath. F G. C D. Secundo liquer, s ba- 


fum BE. BA :: ccath. K E. 


MA=LE: Et caimBN, EL:: 


HN.BE.:: NC, AB::BN. AM..6 DAG LIE 6 


EET... Tar 


— "HI. IntrianguloSphzrico, cujus vel angulus unus eſt reQ- 
us; vel latus unum-zquale quadranti-circuli{quod idcircd” qua. 
drantale dicirur)quinque ſung partes fiverermini circulates : nam 
quadrans non recenſctur inter rermi- 

.. NOS. ., Atque ,Tx\ quingue  terminis, 
- przter illos qui angulo redo, five la- 
A tai quadrantalizurring; proximi ſunt, 
reliquitres mutantur in complemen- 
ra ſuayſicut in'Schemare apparer, Du- 
obus autem ex his datis,tertius aliquis 
poterit inveniri. Tresigitur termini ingrediunturcalculum, | 

I V. Sietribus ex his termini ingredientibus calculum, duo 
ranthm finr proximi , terrius autem remotus ab urroque: Er, 
Ur Radius, eſt ad finum complementi unius termini proximi : 
Sic finus complementi alcerius termini proximi, eſt ad finum 
termini remoti. 

Item, Si tres termini ingredientes calculum fint omnes prox- 
imi: Erit, Ur Radius, ad rangentem unius rermini extremi . 
Sic tangens alterius termini extremi, ad ſfinum medii, 

Ordo quinque circularium terminorum, in triangulo rean- 
gulo ſphzricoB A C, 

bon, CA, 


BY.ow 


ROSE 2 I a A EEG a L : 
-- A - 
; I 


CA, BA, eoB, coBC, coC. Eritque. 


C A BA.coBC CA.coB BA 
B $ > on BA:coBC.coB 
co B. coBC, coB.coC. coBC 
We.YoBC.coC.BAI So BC.CA.coC 
co C. CA. co B; coC.BA CA. 


proxim: remotl, extremi mediti 
$.60, fin. tang, (in. 


Hinc oriuntur Analogiſmi totidem. 


R.s B::5s BC. 5CAjiR.couB;;18CA 5B A 
R.s C:: 5B C. 5BA[R.eBA;: ro Cl 5s CA 
R. 560 BA ;:5B.s co C{R.rcoBC::tBA.scB 
R. sC::5c0 CA. 5 coB!R.cCA::rcoBC,scC 
R.scoCA::5c0 BA.$c0BC|Ryrco Ct: tcoBirco BC 


DEMONSTRATIO 1} 


Quinquangulum in medio ſchemaris circumyallatur hypote- 
nuſis quinque triangulorum ReQans , que notantur figusiss 


Iz2 . | 
In qt | a dngnli angulus pracedens cogitetur B,ſcquens C, & 


angulus retus A. Comparantur aurem termini circulares: 
quaruor poſteriorym triangulorum(2.3. 4, 5.) cum cerminis tri- 
DP | anguli. 


= \ 


_ 


”. 


Li 


anguli r, juxra dugs rabellas ſcquentes, inbinis proportionibus 
zqualibus ; quarum prior ſumitur ex Analogiſmis , poſterior 
eademeſt cum 1, mutatjs ubjque (ur digum eſt) literis. 


R. (5B :: s$BC. sCA 


R. $BC::5C. s$ BA 
R. 


R. 5 coBA:: 5B. 5c9C 
R. 5D :: 5DB. $sFI 
R.sC:: $66C A 1B 
R.sC:: 5CD.sDE 


R. 5 co CA::rcoBAsaBC 
R.sG :: 5s GB. 5s BY 


s$F :: sFG. s o| 


| Tri 


—  — 


3 [4 


| 
5 


| 


R. #60B ::#CA., 5BA 


Tr or mw tiwnmn nn mm rm m_—___ OO 


R.:#BA:;:tcC., sCA 
R. #60D :: #FI sDI 


R.*c0B C:: tBAswB 


TR. £©,F ::#G O, +F © 


R. tCA: :1cBC 5c0C 


R. #co G::tBYs GY 


R.tc0C.::tcBsco BC 


2 'R.tc0C:: cDE5sCE 


Ec 


W- 


Fate -- 6.1 ppt 
in primoloco, et quzliber &rribusſpeciebus in ultimo. 
R,t4B ::4CA, s BA. 
Exempligratia@R, 3B A: {1 B.+CA 
R. 5BA ::rc0CA. twB 


- dJ $. - 4s 
_—— Oo = 


Triangulum quadrantale menſuratur more trianguli reQan- 
guli ſpherici muraris murandis. 
Ordo quinque circularium rexminorum in rriangulo qua- 


drancali BCD, 4 
B, D. #- D C. ow hat. rleque 4 
BD... Cy. :.7 ..coPCiD. 


,D.coD C.coBC D co C. co DC 
Rad {co DC. coC. 'B| 244,6c0D C. coBC. oC 
ca C. co BC D s C, B;, o'BC 
c<BC.BDC|- ({-w; BC... D. B 


proximji remoti — extremi  medis. 
$0 > 8. you 


Analogiſines fi qui defiderat , facili poterit hinc ac- 
quirere, 

Aliter pro triangulo quadrantaliB CD, ſolvatur re&angu- 
lumB AC adjunum, 


V. De rngulo obliquagul ſparc, 


ad TL TA 
J 4 © 


Wu 


. FM vo ntr oguls iþ "HA Jo's SE at the dex! $ 
| - | le Tem oor ſex circylares partes five. © 
*  ” xerminis nempertia latera,” 8 rres.anguli;, atque ex his, tribus. © 


datis , quartus quilibet poterit i inveniri. 
-  Quatuorigiturterminiingrediuntur calculum, 


© VI. Si quaruor termini ingredicntes calculum fint fibi mu- 
wo oppoſitiz hoc eſt duo- anguli cum. lateribus ſubtenis 
Sinus angulorum,finibus lartrum ſubrenſorum ſunt direQe pro. 


' Uerdmhic: eriam cognit opuseſt, £5" termintis. quartus: 
quzſicus, major ſir quadrante, an minor. 


,$B.5DC sC.sBD ::5D;sBC. 


* +c8-5B::: sBC,5C A 
| sB.s D ::5DC, «BC. 
#D:::5DC; + | 


V H. Datis duobus cruribus cum abgulo intercepto,inveni- 

rercliquos duos angulos. Dic prims, ur finus ſemiſumme cru- 

rum, eft ad finumſemidifferentiz crurum : fic tangens comple- 

menti_ ſemiffis anguli contenti ; ad tangentem. ſemidifferentiz- 
reliquorum.. 

' Denide Dic, ur finus com complementiſemiſummz crurum, eft 

ad. finum complementi ſemidifferemtiz. erurum :: ſic rangens- 


cplonm ela ſemiſſis eangalicompod.at rangentem ſcmiſumma 


ſeating angulorum reliquorum, fermidiferentic 
am corundem adde, et habcbis an ma quefirum majorem : 
vel tolle'cr habebis angulum quzfitum/ niinorem...- + 


$0- 


547 crar; SEN crurtit cobL8 riNes - , 
$.c0z Z crur, $£05 Xcrur ;:tcoL .t:ZICy 


DEMONSTRATIO, 


Io ſchemare ſequente, trianguli BD C oprice projeRi ta. bo 2 


jn Analemmarte reſponder B,D4 urdyocruraBD- BC, - 
cumangulo DB C. inclufo. ..Polg,C ducarur arcus /a4'y (per | 
3 ſchem. C ) Exicque centrum A'polus cruris B D, pun&um 
+ polus crurisB C z & punRum » polus bafis D C. Undeſe- - 
quitur quod An=t+;D , cujus menſura eſt 3H. ang. C, cu- 
PII INES —=HX:; Eſtque (duds lines DZ +. 

DeX) AT=r+iZ angulorumD8&C, & AE=rzX angit= 
lor D&C: & A r=rco3B, cujus menſura eſt 5 ©, 
DaRa igicur linea L Q > parallela diametro K Azz, &KQ, 
parallela diamerro GA y ; Er F ,j& D $ parallelis diame-" 
tro B A þ: duQiſque riliaui lincis {icur; ficin ſchemare, Eric 
A M finuscruris BQ, hocet BC, & MS ſinuserwris BD 
& > S ſumma finum crurum; & LS differencia finuum crurumg 
8& , T Sin. Z crurum, LV Sin, X crucum 4. & A D duplex, 
ſin. 5 Zcrurum), & I. D duplexfin. + X crurum; & > 3 duplex: | 
So, ; Zcrurumz& L 3 duplex $co 7 X crurum;Super diametro 
2 £, centro 5 deſcribarur ſemicirculus 7 7 £ , quitranſibix per” 
punQnm 7: Incelligitur enim parellelus ele circulo | 


D 2G, per polum circuli BC; erpmornzro M ,diametro $ PR 
E -2 - deſcti- 


- wa—_— 
<> a2 


4 
WW 


[ 
- 


= 4; | 
&eſcribaturalter arcusS T g, qui & eſt ſemicirculus : -Nam du- 
Qis lineisS T, o T,critang, Y ToþSTY=0 TY-þiTs5, 
nempe reQus: ſuntenim tri. D LY, a9 Y fim. Err, DLS, 
ATT ſim. QuareLY, 3Y::(DL.5A) LS, IT. -Erpa- 
rallelz' ſunt} L, TS, Tumquiatri- DAS, A Fo. fim. Ec 
ui. DLS, AF T lim. 
Dx. DS: x3. Xo 


Erie 7 DL::AT. ac. 
be: 7 DS. DL::AT.. DSA T: 20 


{oy _ 


id 8 k 
=Y - x . +; w, 4 
*4 ES - 4 
x as #+ — RE 
e; : II 


2.435 DAE ; Ext [L9-y Datos Fi 
| Ja. For; DA. ASH "TY 
Ecit '&- HF x Ac FLs AT. Ss Es 


CT, F< | 
Y SON T-DAS 


Hncontouarge xp « Dio. RE 
PrimoD Aa. DL:: Ar, A FA 4 IN 


' hoceſt,s5Zlate $3 +X latz--tcoul4 vt txt 
Secundo 3A. 8 L:: :Ar.AQ [1 
hoceſt, $C03Z lat, SCOz X lar:: *FcOx Lee. 


utrumque autem liquebit x T/ xg::A T«AZ, 
{i oſtenſum- tucric eſſe $ \T.a SA; AX. 


Pro cujus probatione ſumamus (quod poſtea duplice os: 
monſtrationcevincemus)eſſeaS. a's i: AT. AE; 4 
hoceſt. Z fin lat. X finlat ::'t3Z LE-tiXLE, 

Hoc enim concefſo, cumang. , A 7 =M a T ſequerur fi- 
guras ao MST, AZ, Cr fibimurud corteſponderelineis bes 
'portionalibus, | 

Nam aS +ao:' aS—xo: AT+FAE AT— AZs. 
& ſic corum ſemiſſes, M.. Mo:: Ayu. wt. 6 

Ar fi duo ſemicicculi ſuper eandem regam lineam fic ſtatu- 
antur , ut centrorum ab initio line diftantiz'( #M A 1) ſemi- 
diametris ipſorum (M 9.) finr propartionales; rea abini- 
tiolinez protraRa utrumque vel tangir , vel ſecabit ſimilicer k! 


Ergo.. | tA 2 
Eq: : a 


' - : "2. # p- - 
# wo : YA F @ - - 4 
* : 6 _” ab SS, . 
; - Bige- WS #4 
. * l 
ys A _ I. yr Y 
= 7 » 6 


2 x n_ # Fer — — * 
I >orum/ $BC.sBD:: :$D. 5C. Dog 
$BC—$BD: —D-L5C: sD—sC. 


RE v3FPAe _ 7 Gn.arc, Nam DL.LV::DA.AS I 


. : hes ol 


WED 64 None X fin. arc. NamD a.a T::DL:LS, 


_ Lem. 3. Quia percoaleR: adx3. C.1, 2Q. $4 arc. =s arc 


aL $AIC: 7. 
 Q$72atc. Qs; Xarc::5Z arc » t3Zarc. $ X arc. xt3 X atc, 


1. (five arcus fint latera, vel anguli,) 
bb: His przmiſfis Dico AS. Ao:: AT.AL. hoc eſt, Z ſin.crn. . 
” x fin.crut:t4ZL-.t4X LL. Nam a S,LS. hoceſt Zſincrur, 
= X fin. crur. :: Zfints. X fin LL, 


6. Lem x, -$XLL x $3ZLL. $TZ1L * SEXIL 
& hoceſt 3 FAA. - STIZLL Lem.2, hoc eſt 


2:$XLL * Q8gZ1.5ZLE , Q:s3XLLzhoc e per Lem.3 


I—_ — — 


b 2:3XUL = SZML + OL SZ « SXUL x 24 XU: 


BZIL.tXW:AH, AZ::AS. LS» 
| Arque 


£ puny Dorini- Cardls : nnd bona ATE "0 
Anno 16332, | Y 

Secunda demonſiratio fic ſchader.” Quia x$; LS + 2 
TR::rangD3Aa. tang D3L, hoceſt Z fincar - - 6 
GEL Tee = Scone, 


ZhnlL. "Xfio. 1k: tz » ZLLt: XL 


QuareZ fincrur. X fincrur, ::r4 7 LL, r3X1L . 
hoceſt x S; LS:: AZ. AZ ao 
VIIL Datis duobusangulis cum rters inOfudec y*+ 


rereliqua duo latera.. Dic prims, ur ſinus ſemiſumm# angulo- © 
rum,cſtad finum ſemidifferentiz angulorum - fic tangens ſemis. - 
fi lareris interjacentis , ad rangenrem ſemidiffcremie lacerum-/ 
rcliquorum-ltem ut finus complementi ſemiſummzangulorum | 
eſt ad ſinum complementi | anguloxung z-fic ran» + © 
gens ſemiflis laretis, interjacentris , adn army 4s Ba b 
larerum reliquorum: Poſtremo ſcmiſumme laczum reliquo- *_- 
zum ſemidifferentiam- eo! , & habebis latus q eU- 
rum majus: velrolle &c, "& habebis lacus Linus. 
$; Z angulorum-,$3X angulorum :: t * lat , £*X lat 
$co:'T angulorum; s co{X-angulotum:: t5lats 142 + 40 
Hzc Propoſitio nova demonſtratione nonindigebir clim WAS J 
hil quzrar aliud quam reſoJutionem rrianguli ſpherici ATi F 
quo datis duobys lateribus A n, » 7, und cum: angulo noms: 
prehenſo, Rm duvanguli A $7 r.. Etquiaalte rare 


£\ 


teozDC4 


- - 
"x; 


ws 4 =, 4 ww *«/ 
. y : bs 3» 
> "<- = 
* A wh 
bo < WA 
J. Fd HB " 
4 +4 . 
Jy” OE 
[ | DC's = tr oy 
q =2 T 
« q 


Reg; F. ur reQangulunrſub finibus crurum anguli quzfici, - 
eſtad reQangulum ſub ſinu ſemiſumme baſis & differentiz | 
.crurum, in finum ſemidiffcrentiz baſis & differentiz crurum,fic 
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21 | 9789030 | 4790go7t | 4H IF6o y +$9073% | 10.685418 
20 | 9788674 | 47867300 LE HE | 2:999724 | 10.£8c039 
19 | 9788317 | 47825599 | $>59001 | 9+997708 | 10679669 
1s | 9787959 | 47733968 | 4voI91L3 i 929% 92 | 10.679282 
17 | 9787602 | 477424c6 | 4770451 Ye 28%7G | 10.678904 
16 | 9787244 |. 47700913 | 48737041 9-9506EO | 10.678524 
ts | g78(B&g | 4459490 | 40097299 | 9-4906414 10.7149 
[4 | 9756527 | 47618135 | 45656026 |£ 9o99002d | 10,477772 
'* | 784168 | 47576849 | 4616422 ; 9+29G12 | 104477395 
2 | g7\5869 | 47535631 | 45576087 94997597 | Io.(77019 
ir | 9785449 | 47494482 | 45535020 9 930561 | 10676643 
1" ] 9985090 | 47453401 | 4495021 9+ 990505 | 104476267 | 
c | 1154730 | 47412387 | 46455490 9+990549 | 109.675891 
» 1 9784369 | 47371442 | 45415427 9+ 299533 | 10.675516 
7] 97384co09 | 47330564 | 45375431 94990517 | 104675141 
E | 9783648 | 47289754 | 45335503 | 9-9905C1 | 10.6747L7 
5 | 9743286 | 7245011 40295642. | | 9-9904d5 | 10.674393 
4 | oz | 47228336 40255049 | 9+9904C9 | 104674018 
2 9782563 67167727 48216122 9+ 4J0452 10.7345 
21 0782201 | 47127los 45176463 3+999430 | 10463271 
1 | c951829} 47086709 44136575 9+9 0420 | 10.6728 
oO! 9781476 Þ 47046301 104 097343 9290404 | 10.672525 
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2+ | 9779588 LEY 4799979% | - 1 2:999323 | $0-670605 
94 235 | 47861571] [9-9993Y | 10..70294 
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88 | 9777100] 46566520 | 47628151 9.999210 | 10.668074 
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63 Ln: 45536430 46&&c129 9.999799 lo.C(58931 
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M Sings | | Tangen- Secant. 4 Lo» Sin, ( Lo-Tan 
55 | 976960 | 45107985 | 46402263] 0 | 9989561 | 12:65 4245 
43 | 9762582 | 45069357 | 46165919 9.98956, | 19,653836 
4 9762 45032689 | 46129633 9.389545 |-19,653528 
47- | 9761825 44995576 46093406 9-989531 | 19.053175 
46 | 9761 44958526 | 46057237 9.989514 | [0.652812 
45 | 9761 44921532 | 46021126 9.989497 | 10-65 2454 
44 44884596 | 45985073 9.989480 | 0.652097 
43 388 | 44847717 | 45949975 3-989463 | 19.651740 
42 | 9759929 | 4481 45913141, 3+989446 | :0.651383 
41 | 9759548 | 44774134 | 45577261 9.959430 | 12.05 1927 
49 | 9759167 44737428 | 45841435 9-989413 | 10+550071 
39 | 9758786 | 44700780 | 45505673 9.98939" | 19.650315 
38 | 9758405 | 446E4109 | 45769965 9.989379 | 19.©49959 
37 | 9758024 | 44527654 | 45734314 998935: | 10.649604 
36 [9757642 | 44591177 | 45695722 9.989345 | 12-£43245 
35 [9757 44554750 | 456631d3 9 989325 | 19+6468, 4 
34 | 9756878 | 44515392 | 45627793 9.989311 | 19, 648539 
33 [9756495 | 4449205 | 45592275 9.999234 | 19, 648155 
32 | 9756112 | 44445033 | 45556911 9 989277 | 10.647331 
31 | 9955729 | 4449938 | 45521599 9.98920 | 10. 647477 
39 | 974534* | 4437399 | 45456343 7.989242 | 19-647123 
29 | 9954961 | 44337416 | 45451144 9.989325 | 19.646770 
28 | 9754577 | 44-21399 | 45416090 9. 383208 | 19.646417 
27 | 9754198 | 44265417 | 45389912 9.999191 | 19.646064 
26 | 9753805 | 41229501 | 45345000 9.989174 | 19+045712 
25 [9753423 44193641 | 45310902 1.989157 | 12645360 
24 | 9753037 | 44157%35 | 45275991 9.989140 | 19645008 
23 | 9752652 44122055 45241114 1.989123 10, 644656 
22 | 9752/6 | 446390 | 45206302 9.989105 | 19.644394 
21 | 97518%0 | 44959750 | 45171546 3.389088 | 19.543953 
29 | &751493 | 44215164 45136544 9.389971 10.643602 
to | Gre1107 | 43979633 | 45102197 J-989054 | 9.643251 
18 | 9750719 | 43944157 | 45267604 Saloon 10,642901 
17 | 9750332 | 4390735 45033066 9.989019 | 19.642551 
16 | 9749944 | 43873307 | 44995502 9.989002 | 19+642221 
15 | 974X656 | 43838955 | 44904152 9.988985 | 12:641551 
14 | 9749168 | 43802794 | 44929776 9.938967 | 19.641502 
12 | 9748779 | 43767588 454 9.98890 | 19-641152 
12 | 9748296 | 43732436 | 44861155 +, 988232 | 19-6405c3 
rt | 9748601 | 43697338 | 44826971 9.988915 | 19-£49455 
to | 9747611 | 438662293 | 44792819 9.688898 10-640196 
9 9747222 | 43627301 | 44758702 0.088881 | 1963758 
9746832 | 43592363 | 44724647 04, 088862 | 1.039419 
7 | 9746441 | 43557478) 44690640 9.988847 | 19.039003 
6 | 974Cox1 | 43522645 | 446569) 0.08892+ | 17038715 
e | 9744660 | 43457866 446228C2 9.088817 10.035269 
4 | 9745260 | 43453149 445Hdgto 5.985704 10, 63$024 | 
2 | 974-877 | 474158466| 44555170 9.988776 | 194637674 | 
2 | 9744485 | 43353824 | 44521432 9.988759 | 19037325 | 
1 | 97440NJ 43349275 | 44457747 9.07 10. 636952 | 
oO 9743720 | 43214759 | 4445-115 q.988924 19-636CZ6 
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| 50 | 2334453 77 7 [0284153 9:353185 | 9-380354 
x | 2336151 , 2402533 | 12284553 9. 363gol | 9 35087 
"2 2337848 | 3] 15285014 9.368816 9.381021 
$3 | 2339544 | 2409329 | 10235446 9369131 | 9-381 354 
54 | 2341241 | 2498172 | 10285878 9.35 9.384687 
55 | 2342938 | 2419919 | 10286311 9:367701 | 9.382020 
56 | 2344635 | 2411866 | 102865744 9+379975 | 9.352353 

57 | 2345331 | 2413713 | 10287177 9+ 379389 | 9.38 
53 | 2345928 | 2415560 | 10287610 « 37979J Ne ph 
59 | 2349725 | 2417477 | 10238044 9371917 | 94353350 
60 | 2351421 | 2419254 | 10288476 9-371330 | $+383681 
61 | 2353117 | 2421102 | 1028891 9. 371643 ! 9.384013 
62 | 2354814] 2422.50} 102393 9+371956 | 9.334344 
63 | 2355510] 2424738 | 10289783 9.372269 | 9.384675 
64 | 235828" | 2425646 | 10250219 9+ 372592 | 9.38505 
65 | 2359922] 242349 | 10299655 9:372994 | 9:383337 
66 | 2361596 { 2430342 10290791 9+ 373205 | 9, 355667 
67 | 2363234] 2432191 | 10291528 9372418 | 9.385997 
63 | 23 2434939 | 10291965 9+ 373529 | 9.386327 
69 | 23 2435888 | 10292402 9.374149 | 9.386657 
70 | 2398331 | 2437737 | 10292540} 9+ 374451 | 9:386987 
71 | 2370077 | 2439586 | 10293275 9+ 374762 | 9.383716 
2 | 2371772 | 2441435 | 10293717 9+375937 | 9.387645 
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76 | 2375554 | 2445034 | 10295474 9.376313 | 9.338959 
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81 | 2357029 | 2458386 10297679 9 377858 | 9.399597 
82 | 2385724 | 2459337 10298121) 9.375166 | 9.390924 
32 | 2399419 | 2461788 10235563 9.375474 | 9.391250 
84 | 2392114 2463639 10299006, 9.370782 | 9.391577 
85 | 2393928 | 2465491 10299449 CNN | 9290983 
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87 | 2397197 2469194 103003. 9.379704| 9.392555 
88 | 2398592 2471045 | 103007. 9.382910} 9.392881 
| 89 2400536 2472397 | 10391224 9.380317] 9.393296 
| 2 [ED SS 2 32024} 9:393531 
| gr | 2493974 2476602 | 10302114 9.389939| 9.393356 
| g2 | 2425669 2478454 | 10392560 9.351235] 9.394181 
23 2407363 2459307 | 10303005 9.351541 9.394505 
94 | 249957 248216| 1030345 9.381847 ' 9. 394830 
gy | 2410750 2484013 | 10303598 9352152 9395154 
g5_| 2412444 2485866 | 19304345 9.352457 9.395478 
97 | 2414138 2487720] 1930479” 9.342702 | 9.395801 
os j 2415532 2489572 | 10305240 9,38$3997 | 9.336125 
99 | 2417525 2491426 1030568 9.383371 | 9.396448 
2419248 2493280] 10300136 9-383675 | 9*396771 
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22 | 8764748] 18204982 | 25770685 | 
21 | 8763507] 18197455 | 20764088 
20 | 8763967 | 18189932 | 20757496 | 
19 | 8762226| 18182414 | 20759908 
18 | 8761384] 15174901 | 2074432 
17 | 876c543] 18167393 | 20737748 
16 | 8759701 | 18159890 | 20731174 
15 | 8758859 18152391 = 5 
14 | 8758017] 18144897 | 20718043 
13 8757174 18137408 oy 
12 £756332 18129923 | 20704930 
11 | 8755-4 18122444 | 20698381 
10 $75 464s 18114909 | 20691836 
9 8753801 | 18107498 | 25685297 | 
8 | 8752958 18100033 | 20678762 
7 i 6752113 18092572] 20672231 
G| 8751269 18085116| 20665706 
F | 3750424 18077664| 20659185 | 
4| 8749579" 18070217 | 20652669 
3; $748734| 18062775 | 20646158 | 
2 | 8747089] 18055338 | 22639652 | 
l | $747043| 18047005 22533150 
© 8746197 17040477 206256 F3 


Lo. Sin. 


9:2435%6 
9+ 243557 
9.943516 
9-943775 


Jo 9099 
9+243527 


J- 343445 
4 143423 


J + 9J43 b4 20 


9-943196 
9. 243155 
9.9431 I3 
9943972 


4+ 943930 
9.942989 
9-942947 
9. 942996 
9+ 942854 
9-342822 


9+ 242739 
9-342 _ 
9, 942614 
| 9, 942573 
9, 942531 
| 5.942489 
[9:942447 


9, 942406, 


| 9. 942364 
| 94942322 
9.942280 


12. 904 42228 


| 94943734 | 
9:9329 | 


9-943651 | 
| 9+943610 | 


J-94336z | 


9-94327) | 
9+243 237 | 


9+942751 | 


Lo. Tin Tins 


(0.255235 


10, 255955 
19, 254574 


19, 264593 | 


19. 254513 
10+ 2547332 
lo_ 254152 
10, 20 1J972 
10, 263791 


' 10, 293619 
LIC, 


19. 253429 


S + 


© © | 
WG WXK WA » 


10 250549 
lo 2£6370 
10, 260190 
10. 2S00TD 
I'D. 259821 
—— 


I9, 2590651 
[0.259472 
IO, 259Y2J2 
19.25911} 
I9* 255924 
I9,25*754 
IO, 258575 
10,255396 
gs 
19+ 258037 


'9. 042 2197 | ”=_ 


9.942155 


(9.9421 13] 
' 9. 942071 | 
9+ 942029 | 


— — ——— <— 


—_— ” 


| 


SAAD owed el IC > HE 1, 2194s WP Ab af — OY EE ER 


119 


_—_— 


GRADUS 


Sinus 

4848295 
4349522 
4351149 
485 2675 
45854291 
4355727 


Tang 

$5439 
$545372 
5547054 
$549937 
5552220 
$554591 


Secante 
11433549 


11434647 
11435754 
11436561 
11437970 
11439978 


| TS =w > laaw rw alols 


4353775 


4859129 


44 44 
4 J 


» 23 44 
) D 


[7 


» 
- 


+» * 
Li be. 4 be = 


[>& 


3 io Þ fb 4» 
Oo 3 fy © 


| 488164 
3 | 48831605505 
| 485468 3 


4895 34 
4396868 


33 | 4393399 
34 | 4599911 
35 | 4901433 


4910555 
4712078 
412598 
4315118 
49166235 
4918158 


4357252 | 5556755 


' 


$559072 
$561357 
5563643 
5565923 
5568215 
5570501 
$572788 
5575076 
$577364 
$579953 
5501941 
F584231 
5586521 
FF8851 1 


5591102 
$5993395 
004 
$597976 


5609443 
$611736 
$614033 
5610329 
551 8625 
5620922 
$62321 


— — — 


Foz55F16 
5627514 
5630113 
5632411 
5634710 
637-10 
$639310 
FE4IGLI 


| $643912 


564021; 
FE4SFLF 


11440157 
11441297 
11442490 
11443519 
11444630 
11445742 


11450196 


LI45I13) 1 
[1442426 
11453542 
[1454059 
11455779 
1 1456d 

[1453012 
[1459131 
{ 1460250 
11461370 
11462491 
[1463612 
[1464734 
11465856 
[1456979 
11468102 
11469226 
11470351 
11471470 
[ 1472601 
11473728 
11474555 
I'l 475952 
11477110 
11478238 
11479368 
114580497 
114581627 


11482758 | 


11453590 | 
amo magmas 
| 11485022 | 
A | 11460154 } 


| 11457207 


+24 | 1140d421 1 


9.657752 
3 «687888 


9-689107 


9-C5y243 | 


9.609370 


9+6895 13 | 


9.689753 
9-6589915 


9+690053 | 


9+ £90188 
9+ 690323 
9.690458 
9.690592 
9.690727 
9+ 690562 
9.690996 


9.691131 


9+G91 265 |; 


9.691399 
9.091534 
9. 6g1668 


9+751403 


9.751580 
9:751757 


_——_—_— 

9.C(glto; | 9+751934 
9.651935 | 94752111 
Q.CO2 271 | 9-752288 


9.6« 220 


9.60233) 


+75 2465 
9+752642 


M , Sinus 

100 [8746297 

Y 8745351 
| 


86 [5734325 
85 [9733475 
84 [8732624 
83 [9731774 
$2 137309923 
81 [5730972 
8 1972 3221 


8715563 
63 [9714707 


Tangen- Secant. 
— 2062665 3 
18033055 | 20620161 
18025635 | 20613673 
I8018221 | 20607191 
I8S210812 | 20600712 
15003407 | 29594239 
17996007 | 29587770 
17968612 | 20581306 
17981221 | 20574847 
17973835 | 29560392 
17960454 | 29561942 
179859977 | 29555497 
17951705 | 20549056 
17944337 |, 29542620 
17930974 | 29536189 
179.9016 | 25529762 
17322262 | 20523340 
179149313 | W5logas 
1707568 | 25logto 
17900225 | 295941lon 
17392893 20497 
[7365502 | 20491299 
1757.4236 
17170914} 30475515 
17363597 | 20472130 
17856285 | 20455749 
17845977 | 20459374 
17841673 | 22453002 
17834374} 2044c036 
173270 of 20440274 
178197:0| 20433916 
I 7812505 | 20427563 
17805224| 20421215 
17797948 | 20414071 
177 224055 32 
1775349) | 2240297 
177761 20395807 
17765688 | 20359541 
17761635 | 20383220 
17754385 | 20376904 
dj 17747141] 22370592 
17739901 | 20364284 
17732065 | 20357901 
17725434] 22351683 
17713297 | 20345389 
17710955 | 22339100 
1770,767| 20332515 
17696553 | 2232. 534 
17689344 | 20320259 
642140 20313997 


2030772") 


I 3441355 
I 941314 
3.941 271 
9.941223 
9+411S7 
I 94t145 
9, 4Lioz 
9, 341060 
9, 41018 
9+942975 


L1. Tan 
— — ————— —— 
I0.25"245 


id 2509409 
[0, 2555350 
19, 255712 
19, 5535533 
Eu FIF5 
l9s 255176 
19925427 
l0.254519 
[2+ 25 4641 
{I 25 4462 
15, 254204 
to, 254105 
0, 253927 
I2,253/50 
19s FIF7T 


12.2533, 3 
10,25 ;2i5 


Cs tees 


2.251791 
0, 251613 
19 251435 
l9, 251258 
lO. 251060 
19.250.02 


10, 250725 
10 259547 
19,240 77 
IO, 2591 }2 
lv» 259015 
10, 249637 
19,2460 
19, 249453 
[ I, 249305 
IC. 249125 


—— 
A 


AB woo edt OO Ae es 4. 49A, Ge ee EEE CERT 
% Ig. . 


GRADUS: 29, 


M | | Sinus. 
57 49242 35 
5l | 4925754 
52 | 4927273 | 5662337 
53 | 49989792 
54 | 4230310! 
5x | 4231829 
56 | 4933347 
57 | 4934865 
58 | 4936333 
59 | 493790T 
GO | 493941$ 


— IE OA tees 


5673867 | 
$676174 


| 61 | 4942236 | 5633099 | 


| Gz | 4942453 | 568 


5493 
63 | 4943979 5637718 


| 64 | 4945487 | 5690928 


| 65 | 4947204 | 5 


5592339 


| 66 | 4948521 | 5694550 
56969652 


[81 4971254 | 


EE COI—s 


67 | 4950038 | 
68 | 4951554 5699274 
69 | 4953979 | 5701586 
70 | 4954586 | 5703990 
71 | 495610: | 5796212 
2 | 435751 | 5708526 
3 1959134 5719841 
74 | 40649 | 5713155 
75 | 4962165 | 5715471 
76 | 4363660 | 5717786 
77 4965195 5720103 
78 | 49%710| 5722419 
79 | 48225 | 5724736 
O Lend 5727054 
$729372 
F731695 
5734009 
$736329 
$733649 


82 4972768 | 
87 | 4974282 | 
84 | 4975766 | 
$5 4972310 


92 | 49879952 
9} | 4939416 | 5757224 
94 | 4999728 | 


96 | 4992953 | 5764198 
| $76652J 


5768849 
9, 4998448 | 
$00009 | 5773508 


Tang. , Secant. 


3| 


—_ | 11496373 


| 


(*] 
5678482 | | 1149999 
5682790 | | 11509929 
EE ©T9S— 


1 


5771176 | 


I1491825 
TLO00g08 


11494098 
11495235 


I497511 


11502970 
I15OJ211 
504353 

505495 
[1506638 
11507792 
11505926 
I1519079 
It5i1216 


[1512361 


1513598 
t5i4655 
lI515822 
Ii515950 


I ts ee es 


—] 
[1519248 } 
11525398 | 
$4 rt} 
(1522099 | 


11523551 | 


TI525003 | 
[I526156 | 
[1527309 | 
[152546 
11529518 | 


1530773 | 
Il531928 | 
[IF3 ZOIF | 
[1534242 | 
11535399 
t1536557 | 
[1537716 
II538375 


| 45 | 11540024 
95 | 4992440 | 5761873 


[i549 | 
11542356 
11543517 
11544679 
1545842 
11547005 


9.697127 


9+©97391 
9.697522 
9.69765 4 
9.97786 | 
9.697918 | 
9.598049 | 
9.6981 

0, 9.5983 $313 | 


9. 0 Gagne | == 
9-576 


9.754585 
9.754761 
9+754938 
9.755114 
9-755291 
9.755467 
9.755647 
9.755820 

9.755996 


' Anhui hand 9-756172 
ſO 9.756348 


9.756524 
9.75600 
9.756876 


Gems | V4 IS OFB 


9.757228 
94757404 


06 [9.757579 


9757755 
9.757931 


9.758107 


9.758283 


© | 9.758458 


9.758634 
J. 2.758809 


9.758985 


9.097259 | 9+759161 
| 9+759336 


9.759811 


|9:759687 


9+ 759862 


I |9-760388 


[9, 9-760563 
9. .760739 
0. 760 3 14 
9.76To89 
0.761264 
*+761439 
— —— 


— 


—  — 


M , Sims Tange!. | Secant- 
5o | 8703557 / 17674940 | 20207720 
40 | 570 17667744 | 20301458 
þ 8701837 | 17660553 | 202953250 
47 17653367 | 20285946” 
46 | 8700117 | 17646184 | 20252697 
45 8699256 | 17639006 | 20276453 
44 | 8698395 | 17631833 | 20270213 
43 | $697534 | 17624664 | 20263977 
42 | 8696673 | 17617499 | 20257746 
41 | £6511 | 17610339 29251519 
4 | 25.4949 | 17603183 | 20245297 
20 | 56940. 7 | 17596072 | 2023 1079 
z- | 693224 | 17558855 | 20231866 
37 | £92302 | 17581742 | 20226657 
36 | £91599 | 17574604 | 20220453 
ITY | ET] nos 
34 c 977 - 17560341 20208057 
23 | [658.08 | 17557215 | 20201365 
32 | 668>044 | 175 46095 | 20195679 
31 | 057180 | 17538998 | 20159496 
3. | $660515 | 175315066] 20183318 
26 | £85456 | 17524758 | 20177144 
2d | «4485 | 17517655 | 2047975 
27 | $6£2720 | 17510556 | 20164510 
26 | 882554 | 17503461 | 20155650 
25 | K8lgho | 17496371 | 20152494 
24 | ©1121 | 174892%5 | 25146342 
23 dEBO25F | 174522073 | 20140194 
22 | 8679379 | 17475127 | 20134051 
21 | 8670422 | 17463053 | 20127913 
20| 2< 754 | 1746c984 20121778 
19 | «70707 | 17453920 | 20115648 
18 | 8675c19 | 17446&%0 | 22109523 
17 | 86535cy1 | 17430 04 | 20103401 
16 | b6741$3 | 17432752 | 22057255 
I5 | 8097214 | 17425705 | 200 1172 
14 KE72-145 | 17415662 | 2-0d5Cl4 
12 | 8671576 | 17411023 | 20078900 
12 | 8670707 | 17404559 | 20072560 
It | 8EEg837 , 1-:97559] 200 Cres 
10 | *(EBoC7 | 13 0533 | 2-00 74 
9 | «68c97 | 17353511 | 20044587 
$8 | Uem2E2 17376494 | 2004b505 
7| 8356 | 173C94h51 | 20042427 
C | 8CE54bs | 17362472 | 20036353 
5 | C4614 | 17245467 | 20030203 
4 863742 7348467 | 2£024215 
3| $E(2571 | 17341471 | 20018157 
2| b&&1909 | 173344790 | 2 012100 
1] 861126 | 17327401 | 2coofcqs 
©' REfoO254 17J205C8 | 2COCOOCO 


Lo. Sin 
193997 


3*2,W035 
9.958792 
9.930749 
3 ,93570%6 
MECIS? 
y *y $519 
9+939576 
9+,,0532 
9.33-4.9 
>, +935440 
9 ,j304c2 
3-938359 
J+930315 
+Y3Z0272 
9-9331d5 


9.9351 

3, 935098 
9,c33011 
9-937967 
9 +937924 
9.937 800 
4.937830 
9.937793 
9 37799 


9+937705 
9+937<18 


9 937530 


94937574 ' ”7 
IC- 235569 


Lo.Tan- 
19-247359 
10, 247181 
10, 247004 
10, 246827 
10, 24665 1 
10.246474 
10. 246297 
10.,246121 
I9. 245944 
IO. 244765 
19+ 245 59 


Ic 245415 
19,245230 
10,245002 
IC 4244855 
19s 244709 
19,244533 
10, 244356 
IC, 244180 


| 10, 244004 


| 1+243d25 


[1 


+ 243E52 
i 04243476 
ICs 243390 
IC, 243124 

. 2432-,45 
19, 242772 
I%,212596 
10, 242420 
IC «2422.44 
10+ 242069 


10, 241893 
| 10.241717 


10,241541 


| 10+241206 


10*241190 


; 1©, 241015 


9.937054 | 


10, 240137 
IC 2 239062 
19, 23977 
I0. 239611 
10-23943C 


| IO, 230261 
9.937062 | 


10,23 
IO. 23 I 
10. 2287} 


= —.@4- - 


RO .cC_ _ ueounlncncucmn nunancCn cc eu CNT UE CEC 


"C 


GRADUS. © 


9 | 
I© | 


IZ; 


l3 | 5019636 


14 
ſs 


* 
23 
z9 
21 


2% 


<4 


popes 
FOL z 107 
FOLOOL7 
$OL8127 


5021146 
5022555 


| FÞ 5224164 
| 025673 
been 
32 Og 
5932199 | $8 
$03179+ | 
pc oney 
| $034724 
$230232 | 
5937749 


| $039247 
$94737F5 | 
| $042352 
$4375) 
$245 275 


| $24675; 
| $245232 
$249796 
5251392 
50 2409 
59543154 
FOFFolt 
| $957326 
| 05383932 
| $054 07 


5073850 


($975383 


1 ang. 
$77359% | 


$773039 
$776152 
5792489 
5702515 
5785144 


$787474 


$729123 
$801462 
$803795 
5826125 
5808452 


5810796 
$513131 
| 5815 7 
| 5819302 
520139 


5822475 
5524913 
| $527151 
| $8294 » 1 
$631927 


$3<47584 
585 9927 
5862274 
5864519 
5366955 
5869311 l 
871658 
$874995 


$a76ess 


$37870t | I 


$851 259, 
5383399, 
583574), 
5858100, 


5890450] 


; Secant 


1547995 


I154S109 
[154933 
15524 
I1551604 
li552530 


155397 
11555164 
[1556332 
[I5F750T 
11556679 


1155 849 
11501910 
11562181 
11563352 
11564525 
11565097 
L 1 g66870 
1565044 
[15092Ly 
[1570394 
Ile715,9 
11572745 
11473922 
TLEYGLESE 
(157+ 270 
(1577456 
157944 
lls$7981L5 
[1,033 
1582477 
[1583358 
l1584540 


L 1589275 
[1590400 
11591646 
[1592322 
11524019 
11595205 
tl530395 
ls 3577} 
Ils99962 
11601153 
11402344 
11603535 
11604728 
I 1605921 


Lo. Sin. { Ls. Tan- 
9.69379 


9.639: 1 
Y+53)222 


3. 5945 | 


9.92 523625 | 9 


9» 692757 
9-693353 
- 7320.18 
9.792149 
9. »793257 


9+7924LL | 
Y+733541 
9+ 729972 
9+7 2959 
9:709933 
J-7 2015-4 
J+7 21194 


9-721 ,24 , 


701 355 
3.7015 5 


9+. 753662 
1. 70J7 91 
9.703921 
). 704050 


[9 


Y+-704J . 
J- 70443K 


»704525 
9.724954 
9. 705082 
9.705211 


bog 


9+751739 
Ab 


774.79 | 


9.751614 


| 9+752139 
9.762314, 


9-7 9.72469 
8 | 9. /9 
9.75263 

9.763013 
9-76318s | 


9: 763363 

13537 
- ©76 72 
9.763836 
9. 7 all 


| 9. 7554 57 
[ 9+ > ws 
| 3+ 708034 
9.759104 
9.75921 |. 
9.769415 
9. 769523 
9.75302 
9 «769774 
9-77014 77014 


wo $9, Grad. 
M. , Sims. |) Tangen. | Stcant. Ih. Sin. \ Log Tan, 
Tor | 660254 17329508 | 20970090 94927539 19.2385G 
| bo [8659381 | 17313529 | 19993956 | 9937487 | 19.238385 
% 8658508 | 17306554 19987216 9.937443 | 1©.238219 
| 97 7635 | 17299583 | 19981881 9+937399 | 10.238035 
96 | $65E76T | 17292616 | 19975850 9+937355 | 19-237861 
95 865 5897 | 17255654 | 19969823 9+937211 | 194237686 
"94 | 5655013 | 17275696 | 19963800 9+937258 | 104237511 
gz [4654139 | 17271742 | 19957782 9.937224 | 10+2373Z6 
g2 [653244 | 172 47-2 | 19951768 9+937185 | 10237161 
91 1523 9| 17257846| 19945758 9.937136 19. 236986 
ge |* 31514 | 17250905 | 19939752 9.937992 | 10. 236812 | 
89 [450639 | 172439668 | 19933751 9+937245s | 10.23 637 
K% 1 564976J | 172:703IF | 19927754 9.337004 | 19.236462 
$7 |<645007 | 17250100 | 19921761 9+ 726960 | 10. .36258 
Qe. | $64vcl i | 172231981 | 19915772 «236916 |} 10.225113 
Ks | 8647134} 1721624 | 19909787 9+ 936: 72 | 194225939 
"84 [646257 | 1, 2099344 | 19923807 9934828 | 10.225764 
" 454 CG] 17202432] 144978341 3J+930784 | 10. :35590 
x» [644,94 | 17195424 | 19831859 9. 136740 pet opt: 
4s 1 564"*2 17106C2 19885891 9. 936696 10.235241 
be [9-5 7161729 | 19579328 9.936652 | 10.235266 
-— 41 "Cc; 17174524 | 196739%8 9+936608S | 10. 234892 
3 _ 17167937 | 19868012 9.936563 | 10.224715 
97 16011, | 1716104) | 19862041 9.936519 ' (0.234544 
2 15039234] 17154102] 19856114 94936475 | 104234369 
75 «36355 171472 » | 19550172 9+936431 10234195 
24 | 37-75] 17149405 | 19844233 9.936387 | 10.234021 
- 4X | 171;3537 | 1928299 9+936342 | 10. 233847 
72 14635716] 1712667 12832368 9.9362 10. 24367! 
71 1£34936| 171198 19825442 9-93 254 | 195-233499 
70 | 83955 | 17112949] 19825520 9+ At 10.233325 
% [833075 | 17156094 | Tg8aa602 9.936165 | 19. 233151 
Cs [E632 44 | 17039244 | 19808688 9.934121 | 10.232977 
(5 | E31312]} 17092397 | 19502779 9.936077 | 10.23250J 
& | 8630431 15085555 1979487? 9.974032 | 10.2325 
6c | % 29549 17 70717 | I 0740 97Y 9+935980 | 12+232455 
"C4 80256607 | 17071853 | 19735075 9.935344 | 10.2322 1 
2 | 5627755 1795053 | 10770182 9.97 5899 | [7.232107 
&z | 8626902} 17058227 | 1977320 9+935855 | 104231924 
61 | 862020} I7OFIL4o05 | 19767408 9.935410 | 1.231700 
CO 6625130 | 1704 $87 | 19761527 9-9337-0 |! +231 586 
"59 | 8624253 | 17947773 | 19755650 9.935721 231413 
58 | $623370| 170204 | 19749778 9+935077 | 1023123 
7 | d622456) 17024150 | 19743909 9.935632 | 10.23 4 
56 CES1COE! 17017356] 19735045 9.935588 10. 230892 
T $620717 1701"559| 19732184 9+935545 [0.239718 
54 | 8619333 | 17563765 | 1972632 90935499 | 10.230545 
53 | 5618918] 1696975 | 19720476 9+ 735454 10220371 
2 | 615063 169,150 19714528 9+ 535499 | 10.239198 
1 | $617177] 1698340 | 19708784 9+935365 | 12.230025 
oO $616291 | 16976631 1970? 944 9.945320 I. 229851 
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| 124 _GCRADU > 3% © F 
M [Sinus 1 Lang. ; Secant- | \ £4-Stn- | Lo. Tan 
E 5075383 | 5850450 11605921 {3-705499 9-770148 | 
51 | 5076857 | 5892801 I1607114 «725597 | 94770342 
| 52 | 5078391 5895153 11608306 1+705 726 9+770555 | 
| 53 5079894 | 5897595 11609503 j-705854 | 94779995 
54 | $971397 | $899857 116105938 1705983 | 9.770841 
| 55 | $072501 [5992211 ==] 3-705111 |9+77Lol5 
56 | 5984494 | 5904564 11613091 9+700242 | 9.771139 
| 58 | 5087499 ! 5999273 11615455 9+725496 | 9+771534 4 
59 5088912 | 5911628 11616684 9+ JII02F | 9+ 77707 
bo | 5090414 | 5913983 11617383 9+795752 | 9+77185) 
61 | 5091916 5916339 11619082 9+70000tl | 9.7722, 4 
G2 5033418 $1823 | 11620282 9.707209 | 9.772220 
63 | 5094920 5921053 | 11621453 9-707137 | 94772399 
64 | 5096422 5923410 11622684 9+ 707255 | 9+ 772572 
65 | $2997923 $925768 | 11623886 94727393 | 94772744 
| 66 | $299425 5928127 | 11625059 9+7075 24 , 9.77217 
67 | 5109926 $939486 | 11620292 9+ 727049 | 94713290 
68 | 5102427 593W45 | 11627495 9+707777 | 9-773253 
69 | 5103924 | 5935295 | 11625700 9-797924 | 9+773430 
: 70 | 5105429 | 5937565 | 1162905 9+720 232 | 9.77; 6 
71 | 5126939 ; 5939926 | 11631110 9+705100 | 9.773701 
72 | 5198430 5942286 | 11632316 9-708287 | 94773953 
73 | $192930 5944642 | 11633523 9+ 79-415 | 9+774126 
74 | 5111431 $4791 | 11034730 9.735542 | 9.774299 
75 [5112231 $249375 | 11635938 9+795079 | 94774471 
76 | 5114431 5951736 | 11637147 9.708797 | 94774044 
77 [5115939 $954122 | 11638356 9+ 795924 | 94774516 
78 | 5117430 , $956466 | 11639506 9-709952 | 9-774956 
79 | $118329 5959031 | 11640776 9-70 179 | 94775161 
89 | 5125428 5501196 | 1164187 (9-728 9+775333 
81 | 5121928 5953562 | 11643198 [9-799433 | 9+775505 
82 | 5123426 5965925 | 11644411 9+ 709500 | 9+775670 
83 | $124925 5968295 | 11645623 | 9.729687 | 9+7755350 
x84 | 5126424 $970662 | 11646637 (9+729814 | 9+770022 
8 | 5127922 $973030 | 11640051 | 9-70994! | 9+779195 
86 | 5129421 | 5975398 | 11649265 9710068 | 9.776307 
87 | 51309919 , $977707 | 11650481 9+7i01g5 | 9+776539 
88 | 5132417 | 5980136 | 11651696 9-710322| 9+776711 
89 | 5133915 | 5962506 | Li052913 9-712445| 9+776883 
| 99 |$135412 | $964:76 | 1154130 9.710575 | 9.777955 | 
| o1 | 5136910 | 5987247 | 11655347 9.710792 | 9.777227 
= 5133407 5950918 | 11656566 | 9.710828 9+777399 
93 |$139994 | 5991990 | 11657785 | 9-719955 9+777571 
94 | 5141401 | 5994362 | 11059004 | 9+71100l 9+777743 
95 | 5142598 | 559735 | 11060224 9711298 9+777g15 
| 96 | 5144395 | 599918 | 11661445 9-711334 9+773087 
97 | 51456g2 | 6001482 11662666 9.711461 9g+778258 
| o8 [5147385 | c003856 11663883 9+7115%7 | 9.778430 
| 99 {5148884 | 026231 11665 LL1 9+711713 | 9.775602 
| [5150381 | 6008606 | 11666334 9+711839| 94778774 
_ * I ——— — 


—_ — - ___ 


_— - ax—— 
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iS $9. Grad- 
M; Sinus , Tangens | Secant. ( Lo. Sin. , Lo. Tan. 
75 |Woroagr | 16976037 | 1979294 | [9:935325 | 19-2295 
© | 3615405 | 16969858 | 19697108 | [94935276 | 19, 229675 
48 | 8614519 16963088 | 19691275 9+935231 | 10; 229505 
47 | 561363z | 16956323 | 19885448 9+935 18> - 229331 
46 | 86127 1694956 | 19679025 94935141 229158 
45 | 8611859 | 16942524 | 19673805 94935997 (0:2 0-2 8335 
44 | 8610971 | 16936050 | 19667389 94935952 | 10, 228512 | 
43 | 861 169233ct | 1956217) 9+935927 | 10, 22563 3 | 
{2 [860 l 16922555 | 19556370 +93 4962 | 19, 22 ww 
; {t | $608308 | 16915814 | 19559566 J-934A18 | 19. 225233 
40 8607420 16903076 196447 7 | 9+ )34973 12.228125 
39 | 8606531 | 16992343 | 19533971 9934825 | 10. 22/947 
38 | 8605643 | 16595613 19633157 | 9. 334733 | 19,227774 | 
37 8604754 | 16858858 | 19027332 | 9+334738 ! 10, 227501 
36 | 8603064 | 16882166 | 19621609 | 23 1633 | 10, 227428 
35 8602.75 | 16875448 1961582) | 9+ 234645 | 12+ 227255 
34 | 8602085 | 16868735 | 19510554 9+934094 | 15. 227052 
33 | 81195 | 16562025 19604252 | 9+ 934559 | 10, 22912 
32 | 8600304| 16855319 95985 15 | 9+ 334514 | 10, 225737 
31 | 8599413 | 16848617 | 19592751; |9+93446) | 10, 226564 
Jo | 3598523 16841919 195769-/2 9.934424 | 10, 22539! 
29 | 8597631] 16835225 | 19581236 9+ 34379 , 10. 226219 
28 | 6596740] 16828535 | 19575455 94934334 | 19 225046 
27 | 8595845| 16821849 | 1956737 9+934239 10, 225874 
25 | 8594956] 1615167 | 19563993 9.934243 ' 10, 225791 
25 | 8594064| 16805489 | 19555054 9-345 10.225525 
24 8593171 — I9552518 9. 234153 10 22535" 
23 | 8592279 6795144 195 46786 9+934108 10, 225184 
22 | 8591356 - 477 | 19541058 9+934063 10, 225011 
21 | 8590492] 16781515 | 19534335 9-934018 10. 22453 ; 
20 | 5559599] 16775156 | 19529015 9+933973  10-224666 
19 | 8588705 | 16768501 | 19523399 | 9,933927 , 10 224494 
18 | 8583811 | 16761850 | 19519187 | 9.933882 10. 224322 
17 | 8586917 | 16755293 | 19512479 {9+ 933837 10, 22414) 
16 | 8586022 | 16748560 | 19500775 © 4933798 | 10.223977 
ls 5585127 16741921 19501074 | 9+3 9+ 933747 | 19.22 23505 Os 
14 | 8584232} 16935285 | 19495378 '9.- 33701 ho 10, 223633 
13 | 8583337 | 16725654} 194 | 9.933656 | 10,223461 
12 8552441 | 16722026 | 19453997 9, 933001 | =- 223289 
11 | 8581545 | 16715402 19478313 [9+ \JIFGs | 19. 223117 
/ 10 | 85580649} 16708752 | 19472632 [2:533523 | bo 222945 
9 8579752 1702166 | 1946695 5 | 9. 93347 10, 222773 
8 | $57dd56| 16695554 | 19461253 | 9.933429 | 10. 222001 
7| 8577959] 16685946 | 19455614 19,933384 | 10,222420 | 
6 8577062, 16652341 | 19449949 [9. 99333 [0,222257 
5 8576164! 16675740 19444258 9+ 933% ” 22225 
4 | d575266! 16669144} 19438630 19.9 T- (0, 221912 
3} 8574368, 16662551 | 19432977 9.93322 {-19.221741 | 
2 | 8573470] 166559601 | 19427397 9.9ZZ1FC | 19.22157” 
I | 8572572 16649376 | 1042160'2 9.933111 | 10.221338 
© | 8571673 _ 16642795 19,1009] 9-93 3<65 [ *- 22*225 
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129 GRADUS 31 
M, Sins Tang. | Sccants - [| Lo. Sims 1, Lo Tan 
4 FISo2it 6594695 | 1165633 4 9. 711839 9+778774 
I | 51510977 6910982 } 11667555 9.711965 [9+778345 
2 | 153372 6013358 | 11668782 9+712091 [9+779117 
3 | $i54468 6215735 | 11672997 9+712217 |9+77920- 
4 | 5156363 | 6ors 12 | 11671232 9+712343 |9+779460 
. 5 | Fl57%9 6221 15 | 11672459 9+712409 |9+77:032 
6 | $159354 ' 6022 155 | 11573638 9+712595 ! 9+77980; 
7 | 5160849 | 6025245 | 11574913 9-712721 | 9+779975 
$ | $162344 | 6027626 | 11575141 9+712547 | 9+70014: 
9g | 5163839 | 6030505 | 11577370 )-712972 | 9+789316 
ro | $165323 | 6922235 | 116735 29 3+713096 | 9+780409 
It | 5166827 2476 } 11679529 9+713224 ' 9+ 76066” 
12 | 5163322 27147 1681959 Y+71,349 9+75003 
13 | $153516 | 6039527 t 1682290 J+7 13475, 9+ /o1002 
14 | 5171310 | 6041911 | 11663522 +7 13600 | 976117 
I5 | $172303 | 60442 24 | 116847) * Yo/157I0 | Lou 
16 | 5174237 | 604677 | 1165595 Ye71 3551  9e75151, 
17 | 5175791 | 604430%1 | (1697221 *7' 3977 | 9+70loo, 
IS | 5177233 | 6051445 [165645 */141C2 9»70log 
19 5178777 65 332 $1689" ' J+7 +4227 Je J02C} 
29 | 5180279 | 5055215 | 1169992 9e71- 352 9+/322., 
21 | 518175; | 058501 | -1692:62 ge71 +<77 9+7023; 
22 | 5183255 | 0509457 | 116333) 9.714602 9e75254. 
3 | $184748 | 53237 (634635 + [14727 9+ /9271;] 
2 FI1536240 | 5265 761 t 169587} y+/140FZ Qs7.,29 i« 
25 | 5187732 | 5814 [97112 Jo 14977 9+ 79305: 
25 | 5189224 | 97552) | tlog zo */IFIOZL 9o7' J22; 
27 | 51-0716 | C9592 5 | [1699991 */15227 94703390 
28 | 5192293 | 607521 | 11790831 /15332 9+7635c0 
29 | 5173790 | 7770 | 11722072 *7154/7 ' 94703736 
39 | 5195 : 91 | *Rooge | 117932 14 «7156OT 9.70zyt9 
Z1 | 51965652 | 608246 | 11754556 S+715726 9+7540d1 
32 | 5198173 | 84777 | 11705799 | Ye7iyofl 9.754252 
33 | $199%q | how ig | 11707942 | Ye7IFYTF | 9.704422 
34 | 522" 155 | 5583661 | 11798256 |} Y+7ICVICDO | 9.76459? 
3c | 5222645 Fogms 4 11709 ZN | 9+710224 9+ / 84764 
[36 | 5254136 | 6094447 | 11710777 | 9 +7540 | 9.784934 
37 | .£225C25 | 6096841 | 11712222 | 9+710473 | 9+7*5105 
JJ | 5207116 | 609923/ | 11713269 9-71C497 | 9.755275 
39 | 5253606 | 6151631 } 11714516 9+71'721 [9.7 5446 
40 | 5210995 | 6104026 | 11715764 9+710046 | 9.785616 
41 | 5211536 | 6106422 | 11717013 | 9+710970 | 9.785737 
2 | 5213075 | 619881# | 117182532 | 9+717094 | 9.785957 
43 | 214565 | Grin21c | 11719611 9+717215 | 0.766127 
44 ' 5217054 | 6113612 | 11720762 | 9+717342 | 9.78C20% 
* | $217543 | 6116010 | 11722013 | 0717406 | 9.7564 0 
46 | 5219932 | 6118400 | 11725264 | © +717590 , 9.750638 
47 | 5220520 | 6120%kc |} 11724516 9717714 | 9.7:C. © 
48 | 5222002 | 6123257 | 11725779 | 9+717837 | 9.78697 
49 | 5223497 | 6125607 | 11727023 | 9.717961 | 9.70719 
co $224985-| 612800k | 11728277 G+7i 0055 ' 978/319 
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$3 o5Sc< 354 
$2 19555445 
$x 1055434" 
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y 2358907 
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7x 4 vo 
72. IO 
7: 1343495 
70 |2>449 vv 
6g | 9345001 
C 034/74 
C7 |<v41at 
6&6 195429) 
65 [2349951 
C4 195 39145 
63 54,2624 
G2 $y3735 
61 1<5304+7 
GO 65355\- 
g.; 433159 
58 | 95530 
85 4277 
" £6 | 55 ZlocG 
55 | $:3,9950 
54 65309 


M d10us , Langets 
Too (5571673 | 16642795 | 
9 8570774 | 16636217 
98 8509674 | 10029043 
97+ 65608975 | 16023073 
96 8565075 | 16010507 
gg 5567175 | 16609944 
85662/5 | 16603380 

93 $56537+ | 10596031 
92 8504473 | - 10590250 
1 V503572] 10553733 
go 8502671 | 1657/1389 
"8g 8561769| 16570650 
88 d56G0c7 16564113 
87 5559305 | 16557502 
86 55590902} 165510;3 
8g 15556100} 165445 29 


IC z 35000 
ie5,1491 
I&y 24J7 
65 104-6 
LICOSTI9.2 


19304013 


10999540 
1649% 2 | 
[0442400 | 
1c 4659 7 | 
Iw2/49- | 
1647306 
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1649 935 
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16309779 


16363357 


16350941 


ICJFOFW7 | 


16344118 


16337712 | 
Ie S$1319 


1632412 


16315517 | 


Il 422. Ygy0 


19352271 
193706056 
19371245 
19365436 
19359935 
19354235 
19340040 
9343040 
I j4474c© 
l95 41570 
1932296 
Iy;329/1ly 
Iy,15147 
14303370 


19230451 
1-2:)2094 


192..7340 
29: 790 


ly.yt 5 
IJZFYCZ.L 
I 43 437 
124057 9 
iI9 43040 
4 * 2,74420 
l.,24210 


19:154 5 
I Q Wyo, 
I 2&4}, 00 
19190295 


II 109) 
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19.CCC,2 
19155175 , 
IC14- 718 
156144261 | 
I91380C3 
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9:35 


2, 933999 
3.932914 
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WWwWwWwysy 
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9.932105 
Ss }$23 
9 ,y35-l, 
«33196, 
Jj. $42 
3.93 97, 
3.93142; 


| 9.932951 


9» }3 0904 
9-939%5 

oO. Jz30 I2 
9.930700 


Lo.Tan- 
I0+.221225> 


10 22135 4 
10, 225593 
[0, Z29I7LL 
[£,222540 
1C + 229,08 
[9.220195 
[Is 223025 
[C.219054 
19» Ziy© dS-.4 
10.2LyF1l 
10 2143,9 
19 21.3168 
IC 2lo9 7 
10, 219025 
iCo | > 54 
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ww HH WwHtY 
© 
- 


10216773 
t9, ZI OS 
t-,210431 
10, 2.0200 
Cs 210089 
(2, 2i5919 
[0.21 F740 
lt ,215577 


t- 215497 
+2152 C 
IC 21. £64 
I >,214595 
1 214724 
[*, 214554 
(C,.214313 
ig 2:421J 
19 L2I4C45 
S . v% 9 | 
O.213>72 | 
10,233,Þ2 
iQ-21 532 
O.203JC1 
[9 213191 
10 213021 
15 212441 

212.45 
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2% XYWNvIw] 
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60046 - Ani. otghatcn— te oo here. 2 mo cs 


,Snt 


5241345 
5242332 
52443185 
5245 304 


52 43775 
F25932"\l 
, 251746 
5253231 


1254716) 6 


5:56201 
257550 
©£254172 
5 26365F 
z2521:9 
Il 23 
5107 


EL 


} TE] 


*% _— 
& es bo <* © 


5275490 
$27.72 
ty5 
79237 


ip 6 1 te t 


543-3 
| T2 05 
' $257346 
2.58823 
' $22030J 
| $23! 79 


| $233271 

$210751 
523232 
$297712 


7 
17.4 


Lag 


6123594 
6139493 
6132519 
Glz5212 


6137615 | 1173329) 
6 400i8| ; 


6142 421 
61 44525 
6147239 
614353 

mole 


6154447 
6150854 
615921 


61515659 | 
52472972 4 6154077 | 
6164.45 | 


[ 0154 15 
| 6171305 
6173715 


6199 592 
5195219 
| 613-4(1 

519754 
O2I7& '2 


| 

| 3.32 } } 
620953 1G 

| 6257514 
622993 2 
G21 27« 


G21 4772 
£21713 
1409} 621951 ) 
230 | 


| 6222230 
| 0224462 
' 6225672 
| $2292.35 

6231719 

6234142 
| 6225 HG 
, 622899 
, 6241415 
Prory 
6245267 


$2.3009% | 6244537 1017317 54 


| 11740653 


—_— 


Yec ant 
1172 1277 


11723531 
11739787 
11732243 


11734557 
I17 ;5514 
11737973 
I17;5332 
11739592 


[1742013 
11743375 
117 44937 
11745922 
[1747153 
[17 45427 
11743 YZ 
11752957 
11752224 
175942 
[1754757 
[17595225 
11757294 
IL 75553 
11759-33 
[171103 
li752374 


11753 45 


11754315 | 
[1750021 | 
1707405 | 

700739 | 


177901 4 


(177023) {| 


1772555 

11773842 
[1775120 
11770336 | 
11777675 | 
[1775955 

{ 1730236 ' 
(1781516 
11732797 

(178407 } 

[17535302 

1176045 | 
I[1757 32 


| 1173213 


11790438 


£o, Sins 
9+718085 


9.71 02309 
9. 718332 
9.715456 
9.718579 
9-710703 
9.718826 
9+718950 
9+719973 
9+719196 
9-7193l9 
9.719443 
+71 3566 
9+719689 
9.719815 
$+ /19932 
9. 720058 
9.720151 
9» 720304 
9720426 


Lo. Tan. 
9:77319 
9.787439 


9.788339 
9.788509 


9.720349 


9+722072 


Os 721 WA 


9+723116 
9.723238 


3+7.42410 

* 92579 
9+702748 
9.792318 
9793087 
9-793256 
9+793425 
94793594 
9+ 793703 
/ +793932 


9794101 


9+794270 


9+ 794479 


© «794608 


947 14777 


3022 |2:724865 


9+795114 
9.795253 
9+795452 
9-795 20 


Os 795 739 


> — 


'* 


| 


_ 


8 |$EESSIS2KEBSTEOIS 


lo  wwealuocawxwlS= 
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$58, Grad, 


Sinus. , Tangen. | Secant 
8526401 | 16318517 | 19138808 
8525489 _ 19133359 
8524577 | 16305738 | 19127914 
8523664 | 16299354 | 19122472 
8522752 | 16292974 | 19117034 
8521839 | 16286597 | 19111600 | 
8520925 | 16280224 | 19106169 
8520012 | 16273554 | 19100742 
551 16267489 | 19095318 
5518184 | 16261126 | 19089899 
8 '7269 | 16254768 | 19084433 
0516354 | 16248413 | 19079070 
$515440 | 16242061 | 19073661 
8514524 | 16235714] 1y068256 
8513609 | 1622336 | 19962555 
8512693 | 16223029 | 19953457 
$511777 | 16216692 | 19952063 
8510861 | 16210358 | 19946672 
8509945 | 16204029 | 19941285 
8509028 | 16197702 | 19035902 
8508111 | 16191380 | 19030522 
$507194 | 16185061 | 19025146 
$506276 | 16178745 | 19019774 
8505358 | 16172433 | 19014405 
$504440 | 16166125 | | 
85c3522 | 16159820 | 19003678 
8502604 | 16153518 | 15995320 
8701665 10147221 | 18992965 
$500766 | 16140926 | 18987615 
8499846 | 16134636 | 15982207 
8495927 | 15125349 | 15976924 
5496-07 | 16122065 | 18971564 | 
8497087 | 16115785 þ 15966247 | 
8496166 | 16109509 | 18960914 | 
8495246 | 16103236 18955585 
8494325 | 1609696 | ISg5025g 
8403404 | 16090700 | 15944937 
8492482 | 16084438 | 18939618 
8491561 | 16c78179] 18934303 
84590639 | 16071924 | 18925992 
$4:9717 | 1Co65672 | 13923684 
$488794 | 16059423 | 18918379 
8487.72 | 16053178 | 18913078 
84 16046937 | 18907781 
848Co25 | 1604060 1892487 
8485102 | 16034465 | IS07T97 
8484178 | 16028234 | 1dSv01010 
8483254 | 16022006 | 1283627 
8482330| 1Co15783 | 15581348 
8481406 | 16009562 | 1857007? 
Ra8ng8t 1003345 | 18870799 


R 


Lo.Tan- 


10.21 2680 
ro, 212510 


10, 212340 
19, 212170 
10, 212000 
10-211839 


10, 211660 
10,211490 
10,211320 
10,211150 
10. 210981 


15, 210811 
lO, 210641 
10, 210471 
10,210701 
102190132 | 


10, 209962 
10. 229792 
10,209623 
10.259453 


10 209284 


19,229114 


| 10, 208945 
10, 208775 
| 10. 208606 


| 10- 208436 


9.929411 


| 9:929364 


9,929317 
9.925270 
9. Y2922J 
9.929176 
9929129 


9.928846 
9.928799 
9.925751 


9-92 1794 

' 10- 255054 
9 928610 | NN, 
9. 923562 | 


9+02Z 47 


9.923515 
9.92 3468 
2ONv420 


10, 208267 


| 10. 204098 
| 10. 257928 
| 10+ 2075CO 


10, 207420 


| 10, 20972 | 
| 10, 297CS2 


10, 206913 
19. 206744 
IO, 206575 


| 19, 2064%6 


10, 206237 
10. 206068 
19 2558.39 


19. 205730 
IC, 205501 
IO. 2053 2 
IO. 255223 


I0, 204885 
IC 204717 
10,2045 4% 
19. 224379 


10-204211 


a 


— 


—  — —— —— 


—CrADWS 37 


— —_ 


1z9 : — gm ne a— 

— i. | Pang: | Secant- f £9. Sin. { £9. Tan 

—__——— ors 224i orrovta 

0 [222200 5243533 11790703 NE LE 

1 ;$$52-72.1625t (29 | 11128079 "9.744331 | 9+:735955 

s A 3Segn | 6a3648 | 11798357 374442 | 9-792126 

a 1193532 6255975 | 1173555 9.724573 | 9+ 736235 

| 4 | 5395112 | 6258405 | 11795333 9+7246 34 Wes 

lO |. [op [6ungy| rggnns 9-744815 | 972082 

; | 6 |532-070| 6263264 | 11799511 9.724936 , 9+796801 

o 103549 62694 11899892 TS | 9-796969 

| 8 | $311925| 626925 _—_ 9.7t517 | 9+797137 

9 | 5312597 | 6472555| 113033 3:74:299 | 9-797405 

| | 10 | $3139:0 6272383 | 1183407 3-725 429 | 9-797474 

' ft | $315454| 6275420] 1180599 J-72554a1 | 9797643 

tz | $315942| 6277 F3| 11857262 qu4s} * | 94797811 

r3 | $31:4420| 6235257 11805556 9.725783 | 9+797979 

14 | 5319598 | 6272721 11859551 9.725903 | 9+798146 

Is | $3879 6235155 11811146 9-725024 | 9+73831-5 

16 | 5322354 | 6237592 | 11812442 9.725144 | 9+798454 

[7 | 5324331 | 62350026| 11813739 J-72:6265 | 9+7 98652 

18 | 5325328 | 6292462 cuedong 9.726385 | 9+738829 

19 532726 | 6294599 | 11816334 572508 9.798389 

20 | $3237 | 6397236 | 11817632 9.726626 | 9+799157 

21 533023 ) | 6299774 | 11818932 9726747 | 9+799325 

| 22 ' 533715 | 6322212 | 11822231 9.725867 | 9+799433 

| 23 ' 5333192 | 6394551 | [1821532 9+725937 | 9+7 39551 

| 24 53345659 ; 63297299 | 11822333 9.727107 | 9+799823 

| 5 S330-45 (6329532 | 11824135 9-727247 | 9:229997 

25 | 53370921 , 6311975] [1825437 9727398 | 9-85 2165 

27 | 53,9977 |6314 11 | 1182745 9+727458 | 94859333 

| 23 | $349572 | 0310853 [1325044 9.727588 | 9-8055O1 
29 5342245 [6319255 | 11329345 9.727703 | 9-800 

zo 5343523 [6321737 | [1839%} 9+727828 | 9825335 

zt | 5344938 [6323140] 11831553 3-727247 | 9-82150z 

32 | 5345473 | 6325624| 11833265 0.728957 | 9-851172 

33 [5337948 | 63299%5| 11834572 9-723187 | 9+$21349 

34 | 5349423 | 6331513] 11835 89 9.723307 | 9-321597 

35 | 5353835 | 6333958] 11837188 9.724125 | 9.821675 

36 | 5352372 | 5335904] 11835497 9+725340 | 9801843 

37 | $353446 | 6338350| 11839897 9.728556 | 9+%02219 

Zs [5355320 6341237 | 184117 9.723735 | 9.802178 

39 | $3557 14 | 6343745 | 11832425 9.72955 | 9-822345 

40 | $35 i253 | 6245193! 11833729 9.72.1724 | 9. $o25ry 

as lannabres Silas | ooibiecnes _— An 1k 

41 | 5339/41 | 9345541} 11845551 9.723144 | 9+3892551 

42 5351215 | 5351050] 11545364 9-7: 263 | 9-852343 

43 5352538 | 5353549| 11547678 9.723382 | 9-853915 

44 $35415t | 5353999, 1134352 9.72522 | 9-85318z 

45 5355534 | 5353441 | 11859307 J-72.3%21 | 9.803357 

— —— — —  — — —— 

45 $3657197 | 5350532 11851622 9-7237427 94523515 

47 | $3537, | 535-344 11852938 9.723859 | 9-853685 

48 | $372552 | 5355795, 1154255 9.729978 | 9-803853 

49 | 5371524 | 5353249 II855572 9.730097 | 9+854025 

59 ($372206 6379792 | 1185 9.730216 | 9.804187 

_ ——  — 


ES” 


xx tltee2vle 88881818 


| 


$7. Grad. 


the 


| 


| > 


23 |LEBPE 


Sins. == | Secant. 
8480481 | 10923345 | 1887079) 
84795546 | 15997132 | 18865530 
Ka78630 15990922 18860224 
8477705 | 1596g715 | I8855002 
8476779 | 15978512 | 188497 

8475853 | 15972312 18844489 
$474927] - 15966116 | 18839237 
$474<00 | 15959.23 | 18833989 
8473073 | 15953734 | 18: 28745 
5472146 | 15947545 | 18823504 
471219 | 15941366! 1881826 
84792917] 15935187 | 18813032 
5469364 | 15929011 | 18807802 
64065435 | 15922039 | 18802574 
$407597 | 15916670 | 18797351 
8466578 | 15910505 | 18792131 

84$£56<o | 15904343 | 1878691 
4464720 | 15598185 18781791 
8463791 | 15892230 | 15776491 
84625361 | 15855878 | 18771285 
0461931 | 15579739 | 18766082 
$46100l | 15873536 | 18765883 
8460071 | 15567444 | 18755687 
8459140 | I58613CE | 18750494 
8455229 | I5855172 | 18745305 
8457278 | 15545041 | 18740125 
©456347 | 15842913 | 18734938 
5455415 | 1553075 | 18729759 
$45 4483 | 15530607 | 15724589 
6453551 | 15824550] 18719412 
53452615 | 15810436] 18714243 
8441085 | 15812325 | 18709078 
8450752| 15500217 | 18503917 
8449819 | 15500113 | 186g8759 
8448886 | 15794012 | 18693604 
8447952] 15707915 | 18688453 
8447018] 15781821 | 18683305 
31 15775739 } 186t16 
8445149] 15769643 | 18&3o19 
8444214) 15763559 | 1866881 
8443279| 14757478 | 18662747 
8442344 | 157514clI | 15657616 
8441408 | 15745327 | 18652489 
8440472 | 15739257 | 18647364 
8439536| 157331 18642244 
843 16727125 | 18637126 
766 1572105 | 18622012 
Baba I57150c7 | 18626001 
| 8435789 | 15708953 | 18621704 
48 | 15702903 | 1861f600 
15696856 | 18611500 


Lo. Sm. 


Log. Tan, 


9.928422 


10204211 


9.928373 
9.925326 
9.928278 
9-923231 
9-928183 


9+928136 | 


9.928088 
9.925041 
9+927993 
9927940 
9.927898 
9+9275851 
9+92750J3 
9+927755 
0.92778 
9.927660 
9+927612 
9+9327565 
9+927517 
9.927469 


10. 204042 
10. 203873 
I0. 203705 
10.203536 
10.203368 
10. 203199 
10. 203031 
10. 202862 
19. 

10. 202525 


10.2©2357 
10, 02189 
10. 202020 
10.201852 
10. 201684 


19.201516 
19. 201347 
10.201179 
10201011 
IO. 200843 


3.927422 
9.927374 
9.927326 
94927278 


9-927230 | 


9.927183 
94927135 


9.927087 | 
9.927039 | 
9-926991 | 


10. 200675 
10. 2005507 
0.200339 
10.200171 
10. 200003 


10.199835 
10. 199667 
I0.199499 
10. 199331 
19.199163 


9-926943 
9.926695 
9.926447 
9.926799 
9.926751 


10. 198995 
10,1985238 
10.198660 
10. 198402 
10.198325 


9.926703 
9.926655 
9.9 

9.926559 
9.926511 


10. 198157 
10.197959 
10, 1979822 
I9., 197654 
10,197487 


10,197319 
I0.197151 
10.196 

10,196817 
19. 196649 
10. 196482 
10.196314 
10.196147 


10.195980 
l0.195812 


| 


— — 


132 


GRADUS. 32- 


OG 0 = co co rn x 


— —— — — —— — = —_— - 
OE ew es eu__  —— _— — 
- 


5351325 
5353295 
5384767 


5350237 | 
5337703 | 


_ 
6370722 
6373156 
6375611 
6373266 
6350522 


6332975 


JECanr- 
11856890 
1185-229 
I1859525 
11860845 
118621 
11863 195 


11864512 
11366135 
11867458 
I 1868782 
11879107 


$395 957 
$3 0527 
$39799- 
5399465 
5429334 
5422423 
71 15423972 

2 15425342 
54268908 
540277 
75 5422745 
76 | 5411212 
5412689 


5415615 
5417082 


$414147, 


6419934 
6412434 


11571432 
11872758 


' 11874934 , 


11875412 
11570740 


1197999 


11879397 


| 6414957 | 11880727 


6417421 
' 6419 86 
6422351 
6424816 


11852058 


' 11833359 


11384721 


; [1886053 


64272 i2 | 11837365 


6423743 
6422 15 
643465 4 
6437152 


$51 {5415549 
5422016 
$2 | $421482 
5422349 
5424415 
5425831 
$427347 
F425061J 
5432279 
9D | 5431744 

[5433210 

$434975 
; $430149 
5437605 
$4399) 
5 $445534 
5441995 
$443462 
5444920 

15449399 


, 6447231 
6443592 
6451973 
6454445 

; 6456910 


' 6459354 
6461865 
6464339 

514 
6453250 


6471766 
6474243 
647672) 
6479198 


64851076 | 


6454155 
6456634 
64891 14 
©4915 35 
6494076 


' 11559729 


LI gyao59 
l13 32725 
[183402 
[1495399 
[1599737 
[1595075 
{1594415 


| $1993436 
| {1304775 
1106120 
119097403 
| 11946807 
| IigoOl52 
| [1911497 
prone 
| 11914189 
' 11915536 
11916084 
11918232 
L191956l 
I1320931 
11922252 
, 11923633 


— 


| 


>——_ 


| 


Ln Sin 


L9. Ilan 


Jo739%' > 
1-732335 


)- 739592 
J-7393[l 


9+ 739323 
9-731048 
9+ 731157 
9+ 731255 


9+73l522 
9+731641 
9+731759 
9.731878 


9+732114 


[9+ 732232 


9+732351 
9+732403 
9.732557 
9+732705 
9.732623 
9+ 732341 
9+733259 
9+, 33177 
JT; 3+ 1/3 
Ys, 33 iz 
Y+/33330 


9.7 337 '5 
9.733983 


9.734118 
9+734*35 
9-734353 
9-734472 
9734597 
9+734705 
9+ 734022 
9-734%39 
9+735956 
94735297 


94735497 
94735524 


9+735641 


9+735575 
9+73599% 


9+736109 


9+731424 | 


9+731995 | 


9.733048 | 


9+735173 | 9-811159 


9.554157 
9+ 324354 
9.324522 
9+524639 
9+804856 
9+ 395023 
9.825190 
Pegg 3357 


9.806526 
9-5056.33 
9.326500 
9+ 507027 
9.807194 
3+ 827300 
Jo 007527 


9.59794 
Y 027 161 
9.825927 
9. 305194 
9. 5303309 
9.0 244 
9+. 625d 0 
9+ 309027 
9.523192 


| 9-809360 
9+ 734999 | 


Y+ 3095 26 
9.399592 
9.809359 
9.610025 
9.510191 
9.610358 
9.810524 
9.810699 
9.810856 


— ——— 


9«811023 


9.811355 
9.511521 
9+311607 


9+8311853 


$+735758 , 9.5Izoly 


9.512185 
9+812351 
9.612517 
— 


_ 


—_—— 


30 


IB=EQOEISSQES) 


CH——_— 


Sinus Tangens | Secant- 
8433914 | 15696856 18611590 
8432976 | 15690812 1860649 
8432038 | 15684771 186013 
8431100 | 15678733 15596308 | 
$430161 | 15672699 , 13591221 | 
8439222 | 15 18586137 
8428283 —_— 18551057 
8427344 | 15654617 | 15575999 
8426404 | 15648596 | 18570906 
8425464 | 15642578 | 15555836 
8424524 | 15636564 | 18560769 
8423583 | 15630553 | 18555705 
8422643 | 15624545 | 1855 
8421702 | 15618549 | 18545587 
8420760 | 15612531 | 18540534 
8419819 | 15606541 | 18535453 
$418577 | 15600547 | 18530436 
$417935 | 15594555 | 18525392 
8416993 | 15585567 | 18520352 
8416050] 15582582 | 18515314 
8415105] 15576601 | 18510281 
8414165] 15570622 | 15505250 
8413221] 15564647 | 15500223 
8412278] 15555675 | 15495199 
$411334]} 15552/06 | 15490178 
8410340 15546741 18485160 
| 15549779 | 18480146 
84055ot | 15534520 | 15475135 
8407556] 155288564 | 15470128 
8406611] 15522912 | 15465123 
$405666] 15516962 | 15460122 
8404729] 15511016 | 15455125 
$403774]} 15525974 | 15459130 
8402528| 15499134 | 15445139 
8401882] 15493197 | 18440151 
$400935 | 15487264 | 18435166 
8399988 | 15481334 | 18430185 
$39;041| 15475497 | 15425297 
39 15469454 | 18420232 
8397146] 15463564| 1841520 
839/198; 15457c 18410291 
| 8295250 15451732| 18405326 
5394302; 154455822 18400364 
$393353| 15439914| 15395405 
8392404 15434009 | 1839c450 
8391455 1<425105| 18335496 
8350506, 15422210| 18350548 
8389556] 15416315 | 18375603 
ge 15410423 e—i ae; 
533 15494535 ( 15365721 
| 8386705 13398649 18360784 


(0.195812 


9.925739 
9. 925691 
9, 925642 
9.925594 
9+ 225545 


0, 195645 
10,195 473 
195311 
«195 144 


10+194141 


9,925497 
9.925445 
9.925400 
9.925351 


9:925303 
9,925254 
9, 9252095 | 
9, 925157 
/4 325108 | 
9: 125959 
9+. 250L1 
9+9249.'2 
9+ 124913 
9+ 24505 
9-924>10 


9+ 24767 
9.924716 
9+924670 
9+924021 
9-924572 


9.324523 


9+924933 
9+923904 
J+-72395 
9+J23dt 


10, 193974 
10, 193807 
19, 193640 
10.195473 
19+ 193306 


19. 193149 
10.192.773 
10, 192556 
10.192539 
19.192472 
10 192306 
10,192139 
lo, 191972 
10, 191806 
19.191639 
I0, 191473 
19 191306 
10,191139 
10, 
19.190807 


- 188.179 
IS5312 
10, 185145 
. 1587987 
«187814 
- 157648 
187452 


194776 | 


C———— — ——{ O— 


GRADUS 33 


o| $4462 


| 5s - > ola av ro _ 


$44755 4 
$449317 
5450731 
545 2244 
$453707 


$4545170 
5456632 
54532955 
$4583557 
5461019 


| Se. Tong, 


6494276 


| 


| 


Secant- 
1192393 


649%557 | 11924955 
64939942 | 11925337 


6501522 
6504016 
6526499 


6508974 


l 


11927590 
[11921544 
11939395 


11331754 


' 6511459 | 11933199 
| 11934466 


| 


6513945 
65 16431 
6518918 


$462451 


546cVb6 


6521495 
G5 2393 
G5 263651 
65 28579 


5468328 | 6531360 


| 
5403709 | 6533850 


5471250 | 65 


$472711 
$474172 
$475632 
$477292 


| $47*5553 
| $459913Z 


54581472 
F452 JJ2 


5454392 
F455I35F1l 
$487310 
5448/09 


| $4990225 


Ge$81271 | 


65383773 
686275 


' 6488778 


$513547 | 
5515003 
5516459 
5517914 
5510370 


6591251 
6593755 


11935823 
11937181 
11938539 


11943432 
11950796 
1952162 
[1953527 


11972722 
[1974208 
11975475 
11076852 
11978230 
11979609 
1 

I 1982369 
11983759 


1198513t- 


119865513 


{ Los Sims 


Lo. Tan 


9 736tog 


9+ 736225 
9-736342 
9+730459 
9-739575 
9.736692 


9+736925 
9+737041 
9+737157 
94737274 


> —_ — 


9+73739D 
9+7,7506 
9+737622 
9+ 737738 


— 


9+735066 
9+ , 35292 
9+736318 
9+7,0434 


9+738666 
9+738781 
9+738. 97 
9+739013 
9.739128 
9+739244 
9+739359 
9473475 
9.739590 
9+739706 
9.739821 
9-739936 
9.740051 
9.740167 


9-740282 


94740512 
94740627 
9 740742 


9e812517 
9 -#1 2683 
9.112849 
QeSlzolg 
9.812181 
9+813347 


9+736808 [9813512 


9.81,675 
9.513544 
| 9.514010 
 9+0Ig175 
94514341 


| 9+814507 
9+514072 


| 9+414835 
9+737054 | 9+bl5003 


9-737./70 | 9-vIF16 


9.815334 


; 9.01 F5% 


| 9+51505;14 


9+738550 | 9+" 15996 
| 9+SIO162 


9+816327 
9.516492 


9.516658 


9.816823 
9.516953 


' 9+817194 


9.317464 


| 9-817649 


9+517814 
9-817979 
9.518145 
9+818310 


9740397 | 9-3 


9.518970 
9-819135 


9+740857 
9.740072 
9.741087 
9:741201 
94741216 


94741431 


9+741775 


9.74189 


9.819300 
9.819464 
9.819629 


9.819794 


9.819959 


| 9+820124 
9+741546 | 9.820286, 
94741660 | 
| 9.82061K 
04820783 


9.820452 


$6 Graft 135 
M. Smus , Fangen- vSecant- \ £02 Bm: Lo.Tan- 
100 | 15396649 18360784 | | 35% | 19.187432 | 
7 755 | 15397707 | 13gegbgr | 9-923542 1 10 097317 | 

84804 15386588 | 19350922 9+923493 | 10,197 151 

97 853 | 15380012 15349995 9-923443 |} 10.156955 | 
3 $382901 | 15375139 | 18341072 | |9-923334 | 19. 1908t9 
5 381949 | 15369279 18336152 | [9 923345 | 10+ 186653 
94 33 | T5363403 | 18331235 | | 9923296 | 19.186497 | 
93 8 5| 15357540 | 18326321 | [9 323246 | 10.186z321 | 
gz $379093 | 153516%0 | 19321410 9+923197 | 10-186156 | 
g1 rorÞp| 15345823 | 18316503 | |9-983147 19.1595 | 
$0 8377197 1533 153H599 9-723938 | 19-155824 | 
oo 76234] 15334115 | 18 9-923949 | 19, 185059 

752830} 15325270 18301805 9-322399 | 19, 185433 

87 8374326 15322426 | 192 9-922950 | 10, 185327 
86 8373372] 15316584 | 19232014 Y« 322990 | 10. 185162 
85 [9372418 15310746 | 18237125 9-322451 | 19184996 
84 [8371464| 1539491! 13282240 9-92280; | 10, 184531 
$3 8370509] 15295079 | 18277358 | | 9-999758 10 184665 
$2 (8369554 15293259 | 15372479 9-922702 | 10, 184500 
$1 [8365598 | 15287424 | 18262604 9-N2653 | 10.184334 
8 [8367643 15281602 | 18262731 9+922603 | 10+ 184169 
79 4366687 | 15275782 182578362 9,922553 | 10,1 
4365731 | 15269965 yt 9.N2504 | 10, 133838 
77 (364775 15264152 | 18246132 9.92454 | 10, 163672 
76 [536381 15258342 | 15243273 9.922434 | 10. 183507 
75 [8362861] 15252535 18238416 9+ 22355 | 10. 183342 
74 [53361904] 15246739 | 18233562 9.922305 | 10, 183177 
73 13360947 15240929| 18 Iz 9.922255 | 10, t53ort 
72 13359989] 15235132 18223564 9.922200 | 10 182546 
71 [$359032| 15229337 18219020 9.922156 | 10 182681 
70 [53358073 } 15223545 18214179 9+922106 | 10. 182516 
£9 1835711 I5217756 | 18209341 9.922056 | 10, 182350 
Pi 8356156 rearhgrt | 18204506 9, 922006 to. 162785 
OC (5355196 15206188 | 18199674 9.921957 | 10,182020 
C6 15354238 15200408 | 18194846 9.921907 | 10, 81855 
Cz [8353279 15194632 | 18190020 9+921557 | 10+ 181690 
& 8352319] 15138859 | 18155196 9-921807 | 15, 181525 
Ez j83513C© 15183088 | 18180379 9 921757 | 10, 181350 
62 18350399} 15177321 | 18175563 9+921707 | 10 181195 
&1 18349439] 15171557 | 18170750 9-9210657 |.10. i$1-35 
bo 183484978] 15165796 | 18165940 9+921G0? | 10.18286s5 | 

$347548] 15160038 | 15TOI133 9.921557 | 10.11 | 

58 634655 15154283 | 18156329 9.921507 ade 
57 19345595 15148531 | 18151528 | 9.981457 10,180375 | 
56 | 8344633 15142782 | 18146731 | 9.921407 | 10.180255 
65 [8343671 | 15137036, 18141936 | | 9921357 | 12-1b00gt | 
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